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The genus Trichomanes as included by Linnaeus in his “‘ Species : 
Plantarum "’ contains eleven species of the genus as now under- i 
stood, in addition to certain species now included in Hymeno- ; 
phyllum and Davallia. The first species mentioned is Trichomanes 
membranaceum. But Linnaeus had previously established the 
genus as a monotypic one based on Plumier’s pl. 86.* This 
plate represents Trichomanes crispum, which must thus be re- 
garded as the type of Trichomanes. 

Since Linnaeus’s time many subdivisions of the genus have 
been made and some raised to generic rank. It is not proposed to 
enter into a discussion of the validity of these groupings in these 
‘“‘Notes.”’ The genus Trichomanes is here referred to in its widest 
sense. Nor is it proposed to undertake a monograph of the genus 
or any of its subdivisions. To do so would be a somewhat tre- 
mendous undertaking, as those who have attempted to sort out 
even a few of the species will agree. The genus is in a chaotic 
state. The chief reason for this is the large number of descriptions 
of species that have been published without illustration. With 
plants of this nature, accurate figures of some sort accompanying 
specific descriptions are in many cases a necessity; it is often prac- 
tically impossible to furnish a written description that will apply 
to one species and to one alone. 


(The BULLETIN for November (42: 603-650) was issued December 11, 1915.] 
* Gen. Pl. 20. 1737; also Hort. Cliff. 476. 1737. 
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In this state of affairs all attempts to fix upon the oldest name 
for any species of the genus, excepting Linnaean species, must 
be temporarily given up. We have first to see if the current idea 
of the plant may not be erroneous, and if the plant can be defi- 
nitely pinned to a given name. During the last three years I 
have been fortunate enough to obtain for examination, mostly 
through the kindness of European botanists, types of various 
species, and to have had for comparison with such adequate plates 
of published species as do exist, a large collection of tropical Amer- 
ican plants, including the collections at the New York Botanical 
Garden,and many specimens from the United States National Mu- 
seum at Washington which Mr. William R. Maxon has kindly 
allowed me the privilege of examining. In these ‘‘ Notes’’ photo- 
graphs of these types will be published, and old plates reproduced 
side by side with photographs of herbarium specimens when it 
appears that the identity of any species has been misunderstood and 
can be definitely fixed upon in thisway. This should give part of a 
foundation for a future revision of the genus. Photographs, when 
sufficiently enlarged, do not mislead. A beginning in this direction 
has already been made by others. The most notable instance is 
Dr. Carl A. M. Lindman’s excellent paper, ‘‘Remarks on Some 
American species of Trichomanes sect. Didymoglossum Desv.”’,* 
which may well serve asa model. Dr. Lindman’s fine illustrations 
are drawings made by the aid of a camera lucida, not photo- 
graphs,,but I have preferred photography‘as sometimes bringing out 
characters the eyes may overlook. 

The subject of the present paper is the identity of Trichomanes 
pyxidiferum L. 

Linnaeus’s description of this species reads as follows:7 


“ pyxidiferum 5. TRICHOMANES frondibus sub-bipinnatis: 
pinnis alternis confertis lobatis linearibus. 
Filix pyxidifera. Plum. fil. 74. t. 50. 
Dareae tunbrigensis facie. Pet. fil. 104. t. 13. f. 13. 
Habitat in America.” 


Plumier’s plant was from Santo Domingo. The locality of 


* Ark. Bot. 1: 7-55. . 1903. 
+ Sp. Pl. 1753. 
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Petiver’s is not stated, except as America, but his figure points 
unmistakably to the same plant as Plumier’s. 

This species has been variously interpreted, no doubt often 
correctly, but probably the most common idea of it is that based 
on Hedwig’s plate* and description. These represent a distinct 
easily recognizable and common tropical American species, but a 
recently received specimen of quite another plant from Santo 
Domingo makes it appear that the latter must bear the Linnaean 
name. A leaf of this plant, collected on rocks near Constanza, at 
an altitude of 1,250 meters, March 19, 1910, by H. von Tuerckheim, 
No. 3069, is figured on PLATE 30, FIG. 2, together with a reproduc- 
tion of a leaf from Plumier’s plate, Fic.1. It will be seen that the 
most notable characteristics of the two leaves, the flexuose rachis, 
the stiff short wide pinnae, and especially the conspicuously short 
broad almost inflated indusium, appear in both. 

This is the plant described by Christ as Trichomanes junceum.t 
His type is from Costa Rica, collected by Wercklé, and specimens 
so collected, from Christ’s Herbarium and now in the Underwood 
Herbarium at the New York Botanical Garden, agree exactly with 
the Von Tuerckheim plant. Two leaves from these Costa Rican 
plants are figured on PLATE 30, FIG. 3. 

Christ cites also Pringle 3800 from Mexico, and a leaf 
from this number, collected on “faces of damp rocks, Tamasopo 
Canyon, State of San Luis Potosi, 17 July, 1891,” is figured 
on PLATE 30, FIG. 4, as showing a still more marked resem- 
blance to the Plumier plate. Christ’s description of his plant is 
reprinted below. It will be seen that his idea of Trichomanes 
pyxidiferum is of quite a different species, exactly what does not 
appear, but most likely the plant of Hedwig’s. 

“8. Trichomanes junceum n. spec., typ. in Herb. Christ. 

“E sectione T. pyxidiferi L. 

‘Differt ab illo statura rigida valde elongata contorta, laciniis 
angustissimis, urceolis minimis recte patentibus sive recurvis. 
Habitu Cystosirae angustissimae comparandum, colore nigrescente. 

‘““Rhizomate repente duro 3 mm. lato squamulis patentibus 
nigris dense vestito, stipite basi incrassato iisdem squamulis ves- 

* Filices Gen. et Sp. pl. 3. f. 2 andc. 1799. 

t Bull. Boiss. II. 4: 944. 1904. 
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tito, 3 ad 4 cm. longo filiformi sed rigido, laminae rachi 10 cm. 
longa flexuosa, lamina lanceolata pinnis adscendentibus lineari- 
lanceolatis ad 4 cm. longis iterum pinnatis laciniis linearibus 24 mm. 
latis apice furcatis acutis nervo inconspicuo, urceolis ad basin 
laciniarum, brevissime pedunculatis patulis sive recurvis 14% mm. 
longis anguste conicis vix I mm. latis, limbo statu maturo hori- 
zontaliter patente receptaculo exserto. 

“Plante singuliérement étroite dans toutes ses parties, d'un 
tissu dur, bien différent du tissu diaphane de T. pyxidiferum. 

“Hab. Costa-Rica inter muscos epiphyticum. I. Wercklé. 

“Obs. Cette forme semble étre assez répandue dans |’ Amérique 
centrale. Je l’ai trés bien caractérisée du Mexique. I. Pringle 
3800 avec la désignation erronée: 7. radicans Sw. Je l'ai du S. du 
Brésil. 1. Schwacke.”’ 

As in many species of Trichomanes, the leaf-segments in this 
plant vary in width, sometimes becoming very contracted, giving 
the plant a still stiffer look. A curious line parallel with the mar- 
gins, resembling a false vein broken at intervals, is to be seen in 
the dried leaves by transmitted light,* but disappears on soaking 
them in water.t It seems to be formed by some contraction of 
the leaf-tissue. A note evidently referring to this, on the labels 
of some of H. H. Smith's plants, reads “the streaks parallel with 
the veins are a constant character,” so it may be they appear also 
in living plants. 

Additional specimens of Trichomanes pyxidiferum are in the 
Underwood Herbarium, as follows:— 

Cusa: ‘Cuba Orientale,’”’ Wright 1807, 906 in part, 907 in part. 

Jamaica: “Old England,” below Cinchona, 1070 m. alt., 
Underwood 1666. 

MExIco: moist virgin forest, 1524 m. alt., W. A. Murrill & 
Edna L. Murrill 35; without locality, Fred Miiller goo, Sartorius. 

Peru: near Tarapoto, R. Spruce 4761; without locality, Mat- 
thews. 

Co_LomBIA: rather rare on trees, damp forest, Sierra del Libano, 
1524-1828 m. alt., H. H. Smith 2255; on trees and rocks, damp 


* See PLATE 30, FIG. 5. A magnifying glass showed this also in the original pho- 


tograph of Fic. 3. 
t See PLATE 30. FIG. 6. 
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forest, Sierra de Onaca, 1070-1930 m. alt., H. H. Smith 2443, 
in part. 

Botivia: San Juan, 1161 m. alt., R. S. Williams 1207. 

AFRICA: Perie-Wald, Capland, 600 m. alt., O. Kuntze. 

The question now comes up, what is Hedwig’s plant? The 
earliest name for this that I have been able to fix upon so far with 
any degree of certainty is Trichomanes hymenophylloides, the 
name given by Van den Bosch in 1863 to his T. leptophyllum,* 
which is a homonym of 7. leptophyllum A. Cunningham. Van 
den Bosch’s publication of his T. leptophyllum reads as follows: 
“T. leptophyllum. T. pyxidiferum. Hook. & Grev. tab. 206; 
Hook. sp. fil. 1, p. 121 (fide specim.) 

“Hab. St. Vincent! Martinique! Guadeloupe! Jamaica! 
St. Domingo! Cuba!’’t 

Hooker and Greville’s plate 206 and the long and careful accom- 
panying description are based on specimens from St. Vincent, 
collected by the Rev. L. Guilding. These specimens I have not 
seen, but the plate and description agree well with a large series of 
specimens from St. Vincent and other parts of tropical America. 
These specimens in turn connect this plate with that of Hedwig’s, 
which represents a less mature and more contracted leaf-state of 
the plant than Hooker and Greville’s. 

Both plates are reproduced in part on PLATE 31 of this paper, 
together with photographs of leaves of specimens from Santo 
Domingo and Jamaica. 

It is scarcely necessary to reprint here Hooker & Greville’s 
description. The essential points of it, the characteristics by 
which the plant differs from the plant I refer to true 7. pyxidiferum, 
will be seen on PLATE 31. These are: the more slender almost 
delicate character of the leaf; the straighter more slender rachis; 
and, most conspicuously, the shape of the indusium. This, 
instead of being short and broad, has a long slender tube and a 
suddenly flaring mouth. The amount of leaf-tissue on either side 
of this indusium varies, even in the same leaf, as will be seen from 
Fic. 4. It is considerably greater in Hooker & Greville’s figure 
than in Hedwig’s, as might be expected from a figure representing, 
as has already been stated, a much more mature and luxuriant 


* Ned. Kr. Arch. 5%: 209. 1863. 
+ Ned. Kr. Arch. 4: 363. 1859. 
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form of the plant. Hooker and Greville, commenting upon the 
indusium in relation to Plumier’s plant, with which they supposed 
theirs to correspond, write: ‘A remarkable character is described 
by Plumier in the fructification of this plant; for the fronds, he 
says, are ‘garnies la pluspart, dans le fond de leur découpure, 
d’une petite boéte, ou calice, rempli de plusieurs vesicules, et 
scelé par un couvercle garni d’un petit poil dans le milieu.” Now 
that the involucres should be closed by a convex lid, through 
which the columella is continued, we consider to be a circumstance 
impossible in the genus: but we can very well believe that, to an 
eye unassisted by the microscope, the large expanded and entire 
(not two-lipped) mouth of the involucre may have the appearance 
ofalid. And this dilatation of the mouth of the involucre is more 
remarkable than in any other species of the genus we are ac- 
quainted with. We shall be happy if other botanists concur with 
us in this opinion, and thus determine with tolerable satisfaction 
the identity of a species, which no one seems to have understood 
since the time of Plumier.”’ In this connection it may be stated 
that in dried specimens, at least, of the plant I refer to 7. pyxidi- 
ferum, the indusium, while not strictly two-lipped, is at first bent 
inward at the apex in a falsely two-lipped fashion, the two edges 


‘ 


pressed close together except where the ‘‘columella’’ pushes 
through, so that it resembles a saccate involucre closed by a sort 
of convex top, although, of course, this cannot be called a “‘lid”’ 
in any strict sense of the word. No “streaks”’ or “‘lines,”’ similar 
to those I have described in leaves of 7. pyxidiferum, occur in 
T. hymenophylloides. 

Specimens of 7. hymenophylloides are in the Underwood Her- 
barium, as follows:— 

Porto Rico: Maricao, F. L. Stevens 1987; El Gigante, F. L. 
Stevens 1512; on tree fern, Monte Cerrote, near Adjuntas, 900-1050 
m. alt., Britton & Brown 5420; on tree fern, between Adjuntas 
and Jayuya, Arroyo de los Corchos, 800-900 m. alt., Britton, 
Cowell & Brown 5267a; creeping on tree trunks in forest, Rio 
Prieto and adjacent hills, Sierra de Naguabo, 910 m. alt., J. 
A. Shafer 3622; on dripping wet rocks, Rio Prieto and adjacent 
hills, 690—-1,035 m. alt., J. A. Shafer 3597; on rocks in mountain 
forest, Alto de la Bandera, near Adjuntas, Britton & Shafer 2070. 
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HISPANIOLA: Province of Barahona, Santo Domingo, Fuertes 
1511. 

CuBA: slopes and summit of El Yunque, near Baracoa, 304 
-—608 m. alt., Pollard & Palmer 158a in part. 

Jamaica: Morce’s Gap, 1493 m. alt., W. Harris Fl. Jam. 7114; 
trail from Vinegar Hill to Mabess River, Underwood 1253; Mabess 
River, below Vinegar Hill, 912 m. alt., Underwood 1260 in part, 
1263; near Cuna-Cuna Pass, 820 m. alt., Underwood 2726; May- 
bess River, George L. Fisher 43; Morce’s Gap, George L. Fisher 
110; vicinity of Morce’s Gap, 1,500 m. alt., W. R. Maxon 2764; 
without locality, Jenman, Wilson. 

GUADELOUPE: without locality, Madiana ; various localities, 
Duss 4436 in part, 4297, 4298. 

MARTINIQUE: Bois de la Calebasse, 360-810 m. alt., Duss 
4059; Bois du Lorrain, 350-800 m. alt., Duss 1627. 

Dominica: Mt. Diablotin, F. E. Lloyd 864; Laudat, F. E. 
Lloyd 347, 147; Hempstead, F. E. Lloyd 649. 

St. Kitts: on trees in forest, Belmont, Britton & Cowell 4o1; 
on trees in forest, Wingfield Estate, Britton & Cowell 452. 

MONTSERRAT: Pond Mountain, near Rocbes, 610 m. alt., Shafer 
780; Chaner’s Mountain, 610 m. alt., Shafer 7706. 

GRENADA: without locality, Jenman; without locality, Sherring; 
Grand Etang, St. Georges, W. E. Broadway. 

Str. VINCENT: forest, upper Richmond and Wallibon Valleys, 
on trees, 456-547 m. alt., H. H. & G. W. Smith 1724; without local- 
ity, H. H. & G. W. Smith 61. 

TRINIDAD: without locality, Jenman; without locality, Fendler 
143, 145. 

MEXIco: moist virgin forest, 1524 m. alt., W. A. & E. L. 
Murrill 38. 

GUATEMALA: Pensamala, Depart. Alta Verapaz, 1161 m. 
alt., H. v. Tuerckheim 949. 

CoLomBIA: damp forest, especially glens, near streams, common 
on trees, logs and rocks, Las Partidas, 1070 m. alt., H. H. 
Smith 2256; on rocks by stream, damp forest, Sierra del Libano, 
1828 m. alt., H. H. Smith 2442; damp forest, common on trees, 
Sierra de Onaca, 760-1980 m. alt., H. H. Smith 2443 in part. 

Ecuapor: Andes, R. Spruce 5355. 
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Description of plates 30 and 31 
PLATE 30 
TRICHOMANES PYXIDIFERUM L. 

Fic. 1. Reproduction of part of pl. 50, Plumier’s Traité des fougéres de 
l Amérique. Paris. 1705. 

Fic. 2. Leaf from Santo Domingo, H. v. Tuerckheim 3060, natural size. 

Fic. 3. Leaf from Costa Rica, Wercklé, natural size, authentic specimen of T. 
junceum Christ from Christ’s herbarium. 

Fic. 4. Leaf from Mexico, Pringle 3800, natural size, referred by Christ to T. 
junceum. 

Fic. 5. Part of a dried sterile leaf from specimen shown in FIG. 2, enlarged. 

Fic. 6, Part of a fertile leaf from specimen shown in FIG. 2, after soaking in 
water, enlarged. 

PLATE 31 
TRICHOMANES HYMENOPHYLLOIDES Van den Bosch 

Fics. 1, 3, 4. Reproduction of part of pi. 206, Hooker & Greville’s Icones 
filicum. London. 1831. Fics. 1,3. Fertile leaves. Fic. 4. Portion of a fertile 
leaf, enlarged. 

Fics. 2 andc. Reproduction of part of pl. 3, Hedwig’s Filicum genera et species. 
Leipzig. 1799. 

Fic. 5. Leaf from Santo Domingo, Fuertes 1517, natural size. 

Fic. 6. Leaf from Jamaica, Underwood 1260, natural size. 

Fic. 7. Part of a fertile leaf from specimen shown in Fic. 5, enlarged. 
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Ruppia anomala sp. nov., an aberrant type of the Potamogetonaceae 


C. H. OSTENFELD 


(WITH PLATE 32) 


Ruppia anomala sp. nov. Habitu fere ut R. maritimae subsp. 
rostellatae. Caulis filiformis, ramosissimus; folia filiformia; pe- 
dunculus post anthesin brevis nec elongatus, rectus; thecae anthe- 
rarum subglobosae; pollinis cellulae semilunariter curvatae; car- 
pidia 2-4, oblique ovoidea; stigma peltatum, supra visum sub- 
rotundum; carpella fructifera oblique ovoidea, apice breviter et 
oblique attenuata, a basi concreta divergentia; carpellorum podo- 
gyna in unum conjuncta; podogynum commune striis longitudina- 
libus conjunctionem demonstrantibus constructum, sursum in- 
crassatum. 


Praecipue differt ab omnibus Ruppiis carpellis fructiferis 
basi concretis, in apice podogyni communis positis. 

Porto Rico: border of Lake Guanica, March 11 and 12, 1913, 
N. L. Britton & J. A. Shafer 1870. 

In December, 1913, I visited the New York Botanical Garden 
and studied the collections of the so-called ‘‘sea-grasses.’’ In 
the herbarium material I found a strange plant, habitually like a 
slender Ruppia, but with quite different fruits. I pointed out to 
Dr. N. L. Britton that this plant, which he had himself collected 
at the border of a lagoon, Lake Guanica, in Porto Rico, was an 
unknown plant, at least to me. He then asked me to examine it 
more closely and, if new, to describe it, and after my return from 
the West Indies I had the material sent to Copenhagen for study. 

I thought at first that we had to do with a new genus, but now I 
consider it better to regard the plant in question as an aberrant 
species of Ruppia. 

The morphology of the stem and leaves is the same as in an 
ordinary slender and tiny Ruppia maritima L.* Also the mor- 
phology of the flower is in all essential points as usual. Each 
of the two stamens consists of two anther halves (thecae) 


* See, for example, Graves, A. H. The morphology of Ruppia maritima. Transact. 
Connecticut Acad. 14: 59-170. pl. 1-15. 1908. 
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and a connective with an outgrowth of a conical shape; the 
thecae are round-ovoid with a slight furrow indicating their two 
sacs. The pollen grains are of the same bow-shaped form as in 
R. maritima and with the same delicate reticular thickenings of 
the outer surface (see Graves, pl. 12). The female part of 
the flower consists of two or four pistils of oblique-ovoid form 
and with a peltate sessile stigma. The ovule and the integuments 
do not show anything remarkable, and the finer study of the de- 
velopment of the megasporangium was not possible owing to the 
fact that the material available was all herbarium specimens. 

The peculiarity of the plant does not show itself before we come 
to the fruit. The peduncle does not lengthen to any evident 
degree after the fertilization; it remains short as in the subsp. 
rostellata (Koch) Asch. & Graebn. of R. maritima. The main 
point of distinction between our new species and the others 
is the development of the stipe of the fruit. In R. maritima 
and other species each sessile pistil after fertilization grows 
out to a stipitate fruit, thus forming four free and distinct 
drupelets which are long-stalked in most species, but short- 
stalked in the var. brevirostris Agardh of R. maritima. In 
our new species the stipes of the drupelets are united into one 
common stipe (a podogynium), upon which four longitudinal fur- 
rows show the lines of concrescence. At the top of the podogynium 
the drupelets are placed in a star-like manner; their form does not 
show any essential difference from that of the drupelets in R. 
maritima. The length of the podogynium varies much, sometimes 
it is very short, not reaching that of the drupelet, sometimes it is 
nearly twice as long; but it does not reach such dimensions as the 
stipes of the free drupelets in R. maritima. 

Very often only one or two pistils are fertilized, and we then find 
the abortive pistils as small warts at the top of the podogynium. 
The concrescence of the stipes goes on in spite of the abortion of 
some of the pistils; but the podogynium seems to remain shorter 
in the cases where only one drupelet has been developed. 

I have had plenty material at hand, and the development of 
the fruit has been the same in all specimens seen. Otherwise I 
would have considered it as a teratological abnormity; now I must 
regard it as the normal state of this plant. It places the species 
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in a very remote place in the genus, and even in the whole family 
of Potomogetonaceae, of which one of the main characters is the 
distinct and free carpels. 

As I have not collected the plant myself, I do not know if the 
conditions of life are in any regard peculiar; it may be that a closer 
study of the plant in its natural environment will elucidate the 
mystery which always seems to lie behind such a case where a plant 
being like a common species in most respects differs in one essential 
point. This new species of Ruppia has an analogue in the famous 
Capsella Heegeri Solms,* which only differs from the common 
Capsella Bursa-pastoris L. in the shape of the fruit, a character 
which would remove it from the genus Capsella and from the 
group of genera to which Capsella belongs, if purely formal reason- 
ing was used. 

It is possible that Ruppia anomala has sprung from R. maritima 
in a similar manner to that supposed to have been the case when 
Capsella Heegeri was found on the drill-ground at Landau in 
Germany. It is to be hoped that some botanist will be able to 
visit Lake Guanica and study the Ruppia in a more thorough 
manner than I have been able todo. Perhaps he will clear up the 
matter; at present we have only to consider it a new and aberrant 
species. 

NOTES 

After the manuscript of this article was sent to America for 
publication, Dr. N. L. Britton informed me that he had visited Lake 
Guanica again this year and had collected a Ruppia which he was 
sending me for examination. When this material arrived it was at 
once evident that we had to do with the widespread Ruppia mari- 
tima. The specimens were in flower and fruit and showed elon- 
gated, partly coiled peduncles and free and long-stipitate drupelets, 
i.e., they were quite typical R. maritima, none exhibiting the peculiar 
characteristics of the plant described above. As to the collecting 
place Dr. Britton said, “‘the Ruppia came from the same shore of 
Lake Guanica that the other aquatic plant was obtained from. I 
cannot say that it was at exactly the same spot, but it must have 
been within one or two hundred meters.”’ This is a very interesting 


* Solms-Laubach, H. Graf zu. Cruciferenstudien I. Capsella Heegeri Solms, eine 
enu entstandene Form der deutschen Flora. Bot. Zeit. 28: 167. 1900. 


a 
| 
RE 
| 
| 
| 
| ‘ 
| 
| 
| 
| 
| 
| 
| 
4 


662 OSTENFELD: RUPPIA ANOMALA SP. NOV. 
observation, and it makes the present case still more parallel to 
that of the finding of Capsella Heegeri. The new form has evi- 
dently sprung from the true R. maritima at the spot. I will repeat 
the wish expressed above as to a thorough study of the plant in situ 
and only regret that an experimental study of a plant of this kind 
would involve considerable difficulty. 

In a paper on the postglacial plant-remnants of the moors of 
Norway, Jens Holmboe* has mentioned (p. 149) and figured (pi. 2, 
f. 19) an anomalous fruit of R. maritima in which the two fruitlets 
were united at their base and supported by one very long common 
podogynium, thus a case much resembling the fruits of the new 
Porto Rican species. He says that he found only one fruit of that 
kind amongst several thousand normal fruits. 1 owe this reference 
to Mr. Knud Jessen of Copenhagen. 
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Explanation of plate 32 
RUPPIA ANOMALA Ostenfeld 


Fic. r. Part of a plant showing the fruiting stalk. The upper fruit has three 
well-developed drupelets and a long podogynium, the lower only one well-developed 
drupelet and a short podogynium. X 2. 

Fic. 2. Spike before flowering, showing 2 stamens and 2 pistils in each flower 
bud (microscope system, Winkel, Ob. 4, Oc. 1). 

Fic. 3. Another flower bud from the side (Ob. 4, Oc. 1). 

Fic. 4. A pistil showing the position of the egg and its integuments (Ob. 3, Oc. 1). 

Fic. 5. A flower after flowering; none of the pistils has been fertilized and no 
growth has taken place (Ob. 1, Oc. 1). 

Fic. 6. A fruit of which one drupelet has developed, the three remaining un- 
fertilized appearing as warts (Ob. 1, Oc. 1). 


Fic. 7. Pollen grains (Ob. 6, Oc. 1). 


* Planterester i Norske torvmyrer. Kgl. Norske Vidensk. Selsk. Skr. I. No. 2. 
1903. 
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On the distribution and correlation of the sexes (staminate and 
pistillate flowers) in the inflorescence of the aroids 
Arisarum vulgare and Arisarum proboscideum 


J. ARTHUR HARRIS 


(WITH TWO TEXT FIGURES) 


I. INTRODUCTORY REMARKS 


Because of its high degree of specialization the inflorescence 
of the aroids should present most interesting, and in some instances 
favorable, material for biometric studies. 

So far as I am aware, however, practically nothing is known in 
quantitative terms of variation and correlation in the inflorescence 
of this group. In this note I present the results of an analysis of 
the data for two species collected by Cannarella. I hope that the 
publication of these results will suggest to those who have the 
opportunity, the desirability of obtaining more adequate series of 
quantitative data on this group. The structural peculiarities of 
the Aroids are too well known to botanists to require comment. 
Those who wish further details for Arisarum may consult the well- 
known monographs by Engler. The two species here considered 
are figured in Curtis’s Botanical Magazine, pl. 6023, 6634. 

In the case of Arisarum vulgare Cannarella* has given data 
for number of male and female flowers in the inflorescence. 
These he tables in several different ways, but without bringing 
out the full significance of the observations. For Arisarum pro- 
boscideumf he has recorded the data for number of staminate and 
pistillate flowers per inflorescence for a series of individual habitats. 
Beyond a descriptive discussion he gives no analyses of these data 
except to state that the correlation between the number of male 
and female flowers for the total materialisr = — .069. A negative 
value in a character such as the present leads one to suspect arith- 


* Cannarella, P. Ricerche intorno di limite di variabilita dell’ Arisarum vulgare 
Torg. Nuovo Gior. Bot. Ital. N. S. 12: 328-347. 1905. 

+ Cannarella, P. Ricerche sull’ apparato florale dell’ Arisarum proboscideum 
Savi. Cont. Biol. Veg. R. Ist. Bot. Palermo 4: 121-138. 1909. 
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metical error. As will be shown presently the correlation is not 
negative but positive in sign, though numerically small. For all 
details concerning habitats and other biological conditions the 
original papers must be consulted. 


II. SratrsticAL ANALYSIS OF DATA 


Consider first the means and variabilities of the number of 
staminate and pistillate flowers in the inflorescences of the two 
species. For this discussion only the total materials collected 
for each species will be used. In A. vulgare the range of variation 
in number of staminate flowers is very great. The classes and the 
frequency with which they occur, together with the total number of 
pistillate flowers found on the inflorescences, are shown in TABLE I. 


TABLE I 
FREQUENCY OF STAMINATE FLOWERS AND ASSOCIATED PISTILLATE FLOWERS IN 
A. vulgare 

8 r | 3 35 41 209 
14 I 6 36 37 202 
16 I 13 37 37 254 
17 r I 38 30 189 
18 3 12 39 39 263 
19 2 15 40 21 140 
20 I 4 41 26 175 
21 4 13 42 21 147 
22 3 14 43 It 74 
23 8 37 44 14 108 
24 13 53 45 6 50 
25 9 50 46 5 38 
26 23 119 47 2 14 
27 14 | 64 48 4 39 
28 16 80 49 3 31 
29 31 132 50 2 19 
30 155 51 I 5 
31 30 «| 156 53 I 6 
32 37 | 186 57 3 42 
33 | 33 164 59 I 7 
34 50 | 269 Totals......... 619 3.558 


The variation in the number of pistillate flowers may be calculated 
from the totals of TABLE II. The data for A. proboscideum appear 
in the totals of TABLE III. From these I deduce the constants for 
number of flowers per inflorescence given in TABLE IV. 

The fact that the two species differ greatly in the numbers of 
the two types of flowers which they produce is well known to taxon- 
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omists. Any discussion of the differences in the means of the 
two species would therefore be superfluous. Since the mean 
numbers are all conspicuously lower in A. proboscideum one would 
naturally expect the absolute variabilities as measured by the 
standard deviations to be lower also. The constants show that 
this is actually the case. The coefficients of variation show that 
A. proboscideum is also relatively far less variable than A. vulgare. 
The result is rather surprising in view of the fact that the collections 
of A. proboscideum were apparently made from a wider range of 
habitats than those for A. vulgare. 

The coefficients of variation for number of pistillate flowers are 
in both species conspicuously higher than those for staminate 
flowers. The interpretation of this result presents considerable 
difficulty. Variation in both cases is so low that a deviation of 
a unit is relatively far greater than in the case of the staminate 
flowers. Thus without a full consideration of the statistical 
difficulties presented by the case one cannot assert that biolog- 
ically there is a greater tendency to variability in the number of 
pistillate than in the number of staminate flowers. 


TABLE II 


CORRELATION IN INFLORESCENCES OF A. vulgare 
PISTILLATE FLOWERS 


j 
5 6 7 | 8] 9 | t0| 23 14 | 15 | 16 Totals 


Staminate | | | 

flowers: | 
21-25 Ij} 1 6|— — — 37 
26-30 |—| 2 22/42 23/13) 6| 7i—| 1 — | — | 
31-35 —| 2 2}—|—| 2/—|—/—/|— 
36-40 7/26/22) 35|28 30| 7; 3 —!4\/2 164 
S| 7| 6) 3/3 — 7 
56-60 |— | — i | 4 
215 143 86 102 68 81 18 10 6 10 6 1 I I 619 


The correlation surfaces for the two species are given as 
TABLEs II and III. That for A. proboscideum appears in units. 
For A. vulgare the range of variation in number of staminate 


flowers is so wide that it has seemed desirable to group in classes 
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of 5 units range. The correlation coefficient for the ungrouped 
material may be computed from the condensed correlation 
TABLE I. The correlation constants in TABLE IV are calculated 
from the ungrouped observations. The first point to be noted is 
that the less variable inflorescence of A. proboscideum shows a 
distinctly lower correlation between the number of staminate and 
pistillate flowers than does that of A. vulgare. The difference is 
.226 + .025, a value 9 times as large as its probable error and so 
unquestionably significant. 
TABLE III 


CORRELATION IN INFLORESCENCE OF A. proboscideum 
PISTILLATE FLOWERS 


z 2 3 4 5 6 Totals 


Staminate flowers: 


10 — I — I 
II I — I 2 
12 3 10 — — — — 13 
13 5 38 7 I 51 
14 10 105 19 2 2 —_— 138 
15 8 144 81 18 15 — 266 
16 8 195 186 55 16 _— 460 
17 13 304 416 34 14 —- 781 
18 8 302 218 26 12 _— 566 
19 3 76 106 29 25 2 241 
20 —_ 49 58 26 20 — 153 
21 — 20 36 12 7 — 75 
22 — 6 31 6 I 44 
23 — 6 3 — I —_ 10 
24 — I I 
59 -1,256! 1,163 208 113 3 2,802 


If one expresses the results in terms of regression the linear 
equations are 


For A. vulgare: 
P= .3796+ .1560s, 
S$ = 27.205 + 1.252 p. 
For A. proboscideum: 
p = 1.0299 + .0955 5, 
Ss = 15.836 + .490 p, 


where s = number of staminate and p = number of pistillate 
flowers. 


These values are deduced from the ungrouped observations. 
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For A. vulgare it seems desirable to calculate regression on the 
grouped values given in TABLE II. This gives for the correlation 


= -440 + .022, 


a value differing from that obtained from the ungrouped obser- 
vations by only about one tenth its probable error. The regression 
equations are 


p 


These are the lines in the diagram, FI. 1. 


27.065 + 1.274, 
5280 + .1518 Ss. 


aks NUMBER OF —STAMINATE — FLOWERS | 


ras 


— FLOWERS 


1 


NUMBER OF ~ PISTILLATE 


u 
1 


s 13 is 23 2s 33 3s 43 4s 53 ss 


Fic. 1. Relationship between number of pistillate and number of staminate 
flowers in the inflorescence of Arisarum vulgare-—Empirical means and calculated 
lines. 


These diagrams show considerable irregularities in the dis- 
: tribution of the means of the numbers of pistillate flowers asso- 
ciated with different numbers of staminate flowers and vice versa. 
It seems desirable, therefore, to apply a statistical test of the good- 
ness of fit of the straight lines to the empirical means. Calculating 
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the correlation ratio* and using Blakeman’'st well-known criterion 


c I - I 
Fe 674495 2 - (1 
I find: 
re 1. proboscideum 
Correlation coefficient 440+ .022 216+ .o12 
Correlation ratios 
From means of pistillate flowers.......... .495+ .020 .012 
Blakeman’s criterion. ........ 4.38 7.87 
From means of staminate flowers...... . .021 2332+ 
Blakeman's criterion............. 3-90 3-37 
TABLE IV 
STATISTICAL CONSTANTS FOR Arisarum 
For For 
A. vulgare A. proboscideum 
Number of staminate flowers: 
Number of pistillate flowers: 
.062 2.668+ .o10 
... 2.2824 .044 o.817+ .007 
Total flowers per inflorescence: 
Mean........ 40.150+ .210 19.810+ .028 
Correlation of staminate and pistillate flowers.. .442+ .022 .O12 


The values of Blakeman’s criterion all suggest significant non- 
linearity. The one which may be given the greatest weight is that 
for the regression of pistillate or staminate flowers in A. probosci- 
deum. Anexamination of the diagram, FIG. 2, shows a peculiar and 
(on the basis of the data in hand) quite inexplicable periodicity 
in the distribution of the mean number of pistillate lowers. While 
the graphs themselves and the critical statistical constants in- 
dicate that straight lines do not exactly describe the interrelation- 
ship between the two variables, it is impossible to assert from the 
data as they stand that any curve of a higher order would express 
the rate of change in the mean value of an associated character 


* Pearson, K. Drapers’ Co. Res. Mem., Biom. Ser. II. 1905. 
+ Blakeman, J. Biometrika 4: 332-350. 1905. 
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better than is done by a straight line. Such deviations as do 
occur are probably due for the most part to the unavoidable errors 
of sampling. At any rate, the discussion of this point cannot be 
carried farther without more adequate biological information. 

It is interesting to examine the results obtained for each of the 
sub-habitats from which A. proboscideum was collected.* These 
are the data combined to form our TABLE III. 

The results for correlation between number of staminate and 
pistillate flowers, 7.,, are given in the third column of Table V. 
With but two exceptions the correlations are positive in sign. 
These two exceptional cases show very substantial negative coef- 

TABLE V 


CONSTANTS FOR INDIVIDUAL CORRELATIONS OF A. proboscideum 


Ospedallette ...... 341 +.331+.033 10.19 +.922 —.413+.030 13.68 
490 +.245+.029 8.55 +.876 —.482+.023 20.59 
465 +.090 +.031 2.89 +.951 +.005 +.031 .16 
48 +.290+.089 3.25 +.944 —.2901+.089 2.26 
80 +.276+.070 3.96 +.981 +.123+4.074 1.65 
13 —.422+.154/| 2.74 +.952 +.300+4.157 2.53 
500 +.187+.029 6.42 +.927 —.209+.029 7.26 
685 +.106+.026 4.17 +.915 —.1814.025 7.27 
Liquerini..... 16 —.566+.115 4.04 +.588 —.206+.161 1.28 
Montefredani.. . . 164 +.077+%.052)| 1.47 +.921 —.124+.052 2.38 


ficients, which are apparently significant in comparison with their 
probable errors. Since the number of individuals is so small—only 
13 and 16—the conventional method of computing the probable 
error can not be given too much weight. The two exceptions to 
the rule cannot, therefore, be regarded as a real argument against 
the general existence of a positive correlation. The average value 
of these correlations, obtained by weighting with the numbers of 
individuals upon which the several coefficients are based, is 
r=+.170. The difference between this value and the r= +.216 
obtained from the whole (massed) material gives some idea of the 
influence of heterogeneity on the magnitude of the correlation. 
Consider now the relationship between the total number of 
flowers produced per inflorescence and the relative numbers of the 


* The numbers are in some cases far too small to give trustworthy constants, but 
it has seemed best to calculate the results for all alike to avoid the possible criticism 


of selection of data. 


| 
he 
| 
‘ 
| 
| 
H 


670 HARRiIs: DISTRIBUTION AND CORRELATION OF SEXES 


two types of flowers in the inflorescence. This seems a question 
of considerable interest because of the many discussions of the 
‘nfluence of feeding or degree of development on sex. 

The problem is approached statistically as follows. Let z 
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Fic. 2. Regression of number of staminate on number of pistillate, and of 
number of pistillate on number of staminate flowers in A. proboscideum. 


represent the deviation of the number of staminate flowers per 
inflorescence from the probable number on the assumption that the 
proportion of the two types, s and , is unaffected by the total 
number produced per inflorescence. If the correlation between 
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t, = s + p, or total flowers per inflorescence, and z be positive it 
indicates that as the total number of flowers per inflorescence 
becomes larger the staminate flowers are relatively more numerous. 
Using the formula suggested to me* by Professor Karl Pearson 
I find: 


For A. vulgare 
rim = + .964 + .002, 
riz = — .230 + .026. 
For A. proboscideum: 
fim = + .93I + .002, 
= — .234 + 


In both cases the correlation between total flowers and number 
of staminate flowers is high. This is as one would expect it to be. 
The interesting feature of the result is that in both species there 
is a significant negative correlation between the total number of 
flowers and the deviation of the number of staminate flowers from 
their probable value. In short, the male flowers while absolutely 
more abundant in the larger inflorescences are there relatively 
distinctly less abundant. Or in other words the larger inflores- 
cences tend to produce a larger proportion of pistillate flowers. 

Consider these relationships on the basis of the individual 
collections. 

TABLE V, in which the constants for the individual collections 
of A. proboscideum are given, shows that with a single exception, 
in which N is very small, the correlations for total flowers and 
staminate flowers are very high. 

The critical values derived from these are given in the sixth 
column. Of these 10 coefficients, 7 are negative in sign, and 5 
may be considered unquestionably significant in comparison with 
their probable errors. Neither of the 3 positive values may be 
looked upon as certainly trustworthy. Thus while the constants 
for the individual sub-series are very irregular in magnitude they 
fully substantiate the conclusions to be drawn from the constant 


* Harris, J. Arthur. The Correlation between a Variable and the Deviation 
of a Dependent Variable from its Probable Value. Biometrika 6: 438-443. 1909. 
t Calculations from ungrouped data. 
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for the whole material. The average (weighted) value is 
lic = — .223. This value is not significantly different from the 


rt. = — .234 obtained from the combined materials. 


IIL. SUMMARY AND CONCLUSIONS 

As a suggestion for more adequate investigation of variation 
and correlation in the specialized inflorescence of the aroids this 
note presents the results of a statistical analysis of two rather large 
series of data collected for the genus Artsarum by Cannarella. 

The following points may be emphasized: 

In both A. vulgare and A. proboscideum, the coefficient of 
variation for number of pistillate flowers is far higher than that 
for number of staminate flowers. The interpretation of this 
result presents considerable difficulty. 

In A. vulgare the inflorescence not only produces a larger 
number of both staminate and pistillate flowers than does that of 
A. proboscideum, but shows a far higher variability, both absolute 
and relative. 

Apparently the collections of A. proboscideum came from a 
wider range of habitats than those of A. vulgare. If this be true, 
the variability which they show is in part due to heterogeneity 
arising through environmental differentiation. This probability 
renders more significant the observed lower variability in A. pro- 
boscideum. Any subsequent investigation should if possible take 
into account this factor in drawing comparisons between the 
variability of these or any other forms. 

The inflorescence of A. vulgare is not only more variable, but 
shows a higher degree of correlation of its parts than does that of 
A. proboscideum. In both cases the correlation between number 
of staminate and pistillate flowers is rather small. The relation- 
ship between the numbers of the two types of flowers may be fairly 
well described by a straight line. The fit of the straight line 
equations is not altogether satisfactory, but it seems idle to carry 
the statistical analysis farther on the present data. The effort 
would much better be expended in securing more adequate bio- 
logical material. 


The correlation between the total number of flowers produced 


by the inflorescence and the number of staminate flowers is neces- 
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sarily positive and high. The correlation between the total 
number of flowers and the deviation of the staminate flowers from 
their probable value, on the assumption that the character (sex) 
of the flowers is independent of the size of the inflorescence, is 


significantly negative. This shows that the larger inflorescences 


have relatively more pistillate flowers. 
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Dictyophlois reticulata gen. et sp. nov. 
AuG. F. FOERSTE 


(WITH PLATE 33) 


The name Stigmaria ficoides Brongniart at present does service 
in designating the so-called roots of both of the genera of stems 
known as Lepidodendron and Sigillaria. Not only have these 
roots been found in direct connection with the Lepidodendron 
and Sigillaria stems but it has been found impossible so far to 
discover any specific or generic differences in the roots so con- 
nected. 

The genus Lepidodendron makes its appearance in the Lower 
Devonian and dies out in the Permian. Recently Dr. David White 
has called my attention to the fact that in Mississippian or Sub- 
carboniferous specimens of Stigmaria ficoides the characteristic 
round scars, indicating the points of attachment of the so-called 
rootlets, are distinctly smaller than in Pennsylvanian or Coal 
Measure representatives passing under the same name. 

Students of the microscopic structure of Stigmaria and of its 
rootlet-like appendages, regard the latter as homologous with the 
monarch roots of certain living plants, so that the main axes of 
the so-called roots known as Stigmaria should be known as rhizo- 
phores rather than roots. There is a possibility that these rhizo- 
phores represent underground stems, but this still is a debatable 
question. 

In the vicinity of Sample, two miles east of Stephensport, 
Breckenridge County, western Kentucky, the rhizophores of both 
Stigmaria ficoides and of an undescribed but related genus occur 
in one of the sandstone layers belonging to the lower part of the 
Chester division of Subcarboniferous rocks. 

The undescribed rhizophores resemble those of Stigmaria ficoides 
in possessing small ring-like areas of attachment of the monarch 
roots, the latter being arranged in diagonally intersecting rows. 
In several of these ring-like areas a minute central point could be 
recognized, but the smaller ring, which in Stigmaria intervenes 
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between this central point and the larger ring, could not be iden- 
tified with certainty in any case. 

These undescribed rhizophores differ from those of Stigmaria 
in having the areas between the ring-like scars of attachment of 
the monarch roots marked by irregular ridge-like elevations and 
depressions presenting the appearance of an irregular network. 
In the immediate vicinity of the ring-like scars the ridge-like 
elevations of this network tend to be arranged in radiating series. 
The network evidently is a characteristic of the outer cortex, hence 
the name Dictyophlois reticulata, here proposed for the rhizophores 
in question. No explanation based on evidence can be assigned 
at present for the reticulate appearance of the surface of this outer 
cortex. But, if these rhizophores are homologous with subterranean 
stems rather than with roots, the reticulate structure may be con- 
nected with the former presence of more or less appressed scales, 
of which, however, there is no positive evidence in Dictyophlois; in 
Stigemaria the former presence of appressed scales seems impos- 
sible since the outer cortex of the rhizophores in the latter genus 
is smooth. 

The specimens of Dictyophlois here described and figured were 
discovered about ten years ago and were retained in the hope that 
further evidence regarding their structure might be obtained. 
Since this delay has not been attended by any additional informa- 
tion the accompanying illustration is published in the hopes that 
it may arouse interest in other paleobotanists. If Dictyephlois 
is indeed an underground scale-bearing stem then these scales 
should be found sooner or later still attached to the rhizophores. 


Dictyophlois reticulata gen. et sp. nov. 


Original diameter of rhizophores varying from 10 cm. to 15 
cm. The figured specimen (type) is a flattened fragment 10 cm. 
in length and 13 cm. in width, exposing a part of one side of a 
rhizophore, the original diameter of which is unknown. Round 
areas of attachment of the so-called rootlets usually 3.5-4 mm. 
in width, but not infrequently attaining a length of 5 mm.; 
with a small central pit about 0.75 mm. in diameter. These 
areas are arranged in diagonally intersecting series, five areas 
occupying a length of 60-80 mm. measured along the diagonal 
rows. For adistance of 3-4 mm. from the margins of these round 
areas of attachment the raised ridges forming the intermediate 
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network tend to be arranged in a more or less radiating manner. 
In the more distant parts of the intermediate area these ridges 
form a more irregularly reticulated network. Measured along 
the crests of the ridges, the meshes of the network frequently 
attain a length of 3 mm. and a width of 2 mm.; the included 
space frequently attains a depth of I-1.5 mm., narrowing toward 
the bottom, so as to form an irregular funnel-like pit. 

Type specimen in the possession of the writer. 

KENTUCKY: Sample, Breckenridge County. 


DAYTON, OHIO 


Explanation of plate 33 


DICTYOPHLOIS RETICULATA Foerste 


ype specimen, collected at Sample, Breckenridge County, Kentucky. Natural 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
1915 


The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in the broadest sense. 

Reviews, and papers that relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany. Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omissions, their kindness will be appreciated. 

This Index is reprinted monthly on cards, and furnished in this form to subscribers 
at the rate of one cent for each card, Selections of cards are not permitted ; each 
subscriber must take all cards published during the term of his subscription, Corre- 
spondence relating to the card issue should be addressed to the Treasurer of the Torrey 
Botanical Club, 
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Andrews, F. M. Die Wirkung der Zentrifugalkraft auf Pflanzen. 
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Bailey, F. D. Powdery scab of potatoes in Oregon. Science II. 42: 
424, 425. 245 1915. 
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Berry, E. W. Pleistocene plants from Indian Head, Maryland. Tor- 
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Blake, S.F. A new form of Polygala polygama. Rhodora 17: 201, 202 
O 1915. 
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Blake, S. F. Two new Zexmenias. Jour. Bot. 53: 306, 307. O 1915. 
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Burt, E. A. The Thelephoraceae of North America—IV. Ann. 
Missouri Bot. Gard. 2: 627-658. pl. 27. S 1915. 

Carpenter, C. W. Some potato tuber-rots caused by species of Fusar- 
ium. Jour. Agr. Research §: 183-210. pl. a, b, 14-19. 1 N 1915. 

Chivers, A.H. A monograph of the genera Chaetomium and Ascotricha. 


sterquilinus. Jahrb. Wiss. Bot. 56: 299-329. pil. 2, 3 +f. 17, 2. 1915. 


/ 


Clinton, G. P. Report of the botanist for 1914. Chlorosis of plants 


Mem. Torrey Club 14: 153-240. pl. 16-17. 10 Je 1915. 


with special reference to calico of tobacco. Ann. Rep. Connecticut 
Agr. Exp. Sta. 1914: 357-424. pl. 25-32. Au 1915. 

Cockerell, T. D. A. Some plants from the vicinity of the Arapahoe 
glacier. Torreya 15: 202-205. 28 S 1915. 

Cockerell, T. D. A. Specific and varietal characters in annual sun- 
flowers. Am. Nat. 49: 609-622. f. 1, 2. O 1915. 

Davis, B.M. Additional evidence of mutation in Oenothera. Am. Nat- 
49: 702-706. N 1915. 

Dodge, B. O. The effect of the host on the morphology of certain 
species of Gymnosporangium. Bull. Torrey Club 42: 519-542. 
pl. 28, 29. 13 N 1915. 

Duggar, B. M. Rhizoctonia crocorum (Pers.) DC. and R. Solani Kiihn 
(Corticium vagum B. & C.) with notes on other species. Ann. 
Missouri Bot. Gard. 2: 403-458. f. I-9. S 1915. 

Dunham, E. M. Dicranum fulvum with double setae. Bryologist 18: 
95. 200 1915. 

Durfee, T. Lichens of the Mount Monadnock Region, N. H.—No. 6. 
Bryologist 18: 51. 21 S 1915. 
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Edgerton, C. W. Effect of temperature on Glomerella. Phytopathol- 
ogy 5: 247-259. f. 1-4. O 1915. 

Elmer, A. D. E. Notes and descriptions of Zingiberaceae. Leaflets 
Philip. Bot. 8: 2885-2919. 25 Au 1915. 

Twenty-two new species are described. 

Evans, A. W. Notes on North American Hepaticae.—VI. Bryologist 
18: 81-91. pl. 1 +f. 1-9. 200 1915. 

Includes Jamesoniella heterostipa and Cololejeunea tuberculata, spp. nov. 

Fernald, M. L., & Wiegand, K. M. The genus Euphrasia in North 
America. Rhodora 17: 181-201. O 1915. 

Includes Eu phrasia disjuncta, and E. hudsoniana, spp. nov. 

Fletcher, W.F. The native persimmon. U.S. Dept. Agr. Farm. Bull. 
685: 1-28. f. 1-17. 120 1915. 

Francis, M.S. Double seeding petunias. Jour. Heredity 6: 456-461, 
f. 6-8. 27S 1915. 

Frost, H. B. The inheritance of doubleness in Matthiola and Petunia. 
—TI. The hypotheses. Am. Nat. 49: 623-636. f. 1. O 1915. 
Gates, F.C. Relation of sunshine to the habitat of Rottboellia exaltata 

(Poaceae). Torreya 15: 209. 28S 1915. 

Gleason, H.A. Botanical sketches from the Asiatic tropics. I1].—Java. 
Torreya 1§: 187-202. f. 18-22. 28S 1915. 

Gloyer, W. O. Ascochyta clematidina, the cause of stem-rot and leaf- 
spot of Clematis. N. Y. Agr. Exp. Sta. Tech. Bull. 44: 3-14. pl. 
1-5. Au 1915. 

Greenman, J. M. Monograph of the North and Central American 
species of the genus Senecio—Part II. Ann. Missouri Bot. Gard. 2: 
573-626. pl. 17-20. S 1915. 

Grout, A. J. Some common mosses. Nature-study Rev. 11: 204-208. 
Ap 1915;—II. The hair caps. Nature-study Rev. 11: 229-232. 
f. 1-4. My 1915;—III. Three hypnums. Nature-study Rev. 
Ir: 336-340. O 1915. [Illust.] 

Harper, R. M. Vegetation types. Ann. Rep. Florida Geol. Survey 7: 
135-188. f. 54-70. I9Q15. 

Harris, J. A. An extension to 5.99° of tables to determine the osmotic 
pressure of expressed vegetable saps from the depression of the 
freezing point. Am. Jour. Bot. 2: 418, 419. O 1915. 

Harris, J. A. The value of inter-annual correlations. Am. Nat. 49: 
707-712. N 1915. 

Hasse, H. E. Additions to the lichen flora of southern California— 
No. 11. Bryologist 18: 92-94. 20 O 1915. 

Hawkins, L. A. The utilization of certain pentoses and compounds of 
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pentoses by Glomerella cingulata. Am. Jour. Bot. 2: 375-388. 
O 1915. 

Hedgcock, G. G. Parasitism of Comandra umbellata. Jour. Agr. 
Research §5:133-135. 18 O1915. 

Hedrick, U. P., & Anthony, R. D. Inheritance of certain characters of 
grapes. N. Y. Agr. Exp. Sta. Tech. Bull. 45: 3-19. Au 1915. 

Henry, J. K. A hybrid rose. Ottawa Nat. 29:78. O 1915. 

Rosa gymnocarpa Nutt. X R. nutkana Presl. 

Hibbard, R. P. The question of the toxicity of distilled water. Am. 
Jour. Bot. 2: 389-401. O 1915. 

Howe, M. A. Report on a visit to Porto Rico for collecting marine 
algae. Jour. N. Y. Bot. Gard. 16: 219-225. 2N 1915. 

Howe, M.A. The Twentieth Anniversary Celebration of the New York 
Botanical Garden. Jour. N. Y. Bot. Gard. 16: 203-219. pl. 163. 
2N 1915. 

Howe, R. H. Jr. The genus Cetraria as represented in the United 
States and Canada. Torreya 15: 213-230. f. 1-10. 4N 1915. 
Howe, R. H. Jr. The Usneas of the world, 1752-1914, withcitations, type 
localities, original descriptions, and keys. Part I].—South America. 

Bryologist 18: 38-43. 15 Je 1915; 52-63. f. 7. 21S 1915. 

Jones, D. F. Illustration of inbreeding. Jour. Heredity 6: 477-479. 
f. 10, 11. 27S 1915. 

Keitt, G. W. Simple technique for isolating single-spore strains of 
certain types of fungi. Phytopathology 5: 266-269. f. r. O 1915. 

Kraus, E. J. Germinating pollen. Science II. 42: 610, 611. 29 O 
1915. 

Lewis, C. L. Plant breeding problems. Jour. Heredity 6: 468-470. 
27 S 1915. 

Lewis, I. M. The trees of Texas. Univ. Texas. Bull. 22: 1-169. 
f. 1-48. Ap 1915. 

An illustrated manual of the native and introduced trees of the state. 

Loeb, J. Rules and mechanism of inhibition and correlation in the 
regeneration of Bryophyllum calycinum. Bot. Gaz. 60: 249-276. 
f. 1-41. 15 O 1915. 

Ludwig, C. A. Notes on some North American rusts with caeoma-like 
sori. Phytopathology 5: 273-281. O I915. 

Includes Caeoma dubium n. sp. 

Lynch, J. J. Sambucus pubens var. xanthocarpa. Am. Mid. Nat. 4: 
77-181. pl. 11, 12. S 1915. 

Mason, S.C. Dates of Egypt and the Sudan. U.S. Dept. Agr. Bull. 
271: 1-40. pl. 1-16 +f. 1-9. 28S 1915. 
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Mattoon, W. R. The southern cypress. U.S. Dept. Agr. Bull. 272: 
1-74. pl. 1-12 +f. 1-7. 27S 1915. 

Meinecke, E. P. Spore measurements. Science II. 42: 430,431. 24S 
1915. 

Melchers, L. E. A new alfalfa leaf-spot in America. Science II. 42: 
536, 150 1915. 

Merrill, E. D. A contribution to the bibliography of the botany of 
Borneo. Sarawak Mus. Jour. 2: 99-136. S 1915. 

Merrill, E. D. On the application of the generic name Nauclea of 
Linnaeus. Jour. Washington Acad. Sci. 5: 530-542. 19S 1915. 
Merrill, M. C. Electrolytic determination of exosmosis from the roots 
of plants subjected to the action of various agents. Ann. Missouri 

Bot. Gard. 2: 507-572. f. 1-18. S 1915. 

Merrill, M. C. Some relations of plants to distilled water and certain 
dilute toxic solutions. Ann. Missouri Bot. Gard. 2: 459-506. 
pl. 13-16 +f. 1-4. S 1915. 

This paper is also published in Am. Jour. Phar, 87: 549-606. D 1915. 

Meyer, R. Die verschiedenen Formen des Echinocactus setispinus 
Eng. Monats. Kakteenk. 25: 37-39. My I915. 

Mottier, D. M. Beobachtungen iiber einige Farnprothallien mit Bezug 
auf eingebettete Antheridien und Apogamie. Jahrb. Wiss. Bot. 56: 
65-83. f. I-3. I915. 

Newcombe, F.C. Das Verhalten der Windepflanzen in der Dunkelheit. 
Jahrb. Wiss. Bot. 56: 511-528. I915. 

O’Gara, P. J. A bacterial disease of western wheat-grass. Science 
II. 42: 616, 617. 29 O 1915. 

First account of the occurrence of a new type of bacterial disease in America. 

Osmun, A. V. Report of the botanist. Ann. Rep. Massachusetts 
Agr. Exp. Sta. 27: 55a-59a. Ja I9QI5. 

Osmun, A. V., & Anderson, P. J. Ring-spot of cauliflower. Phy- 
topathology 5: 260-265. f. 1-4. O I9I5. 

Oskamp, J. Soil temperatures as influenced by cultural methods. 
Jour. Agr. Research 5: 173-177. f. 1-4. 25 O 1915. 

Peirce, G. Ein multipler Klinostat. Jahrb. Wiss. Bot. 56: 330-336. 
f. I, 2. 1915. 

Porsild, M. P. Naturfredning i danske Grénland. Meddelelser om 
Groénland 51: 253-263. f. ZI, 2. I9I15. 

Porsild, M. P. On the genus Antennaria in Greenland. Meddelelser 
om Grénland 51: 267-281. f. I-7. 1915. 

Includes A. glabrata and A. intermedia, spp. nov. 

Rolfs, F. M. A bacterial disease of stone fruits. Cornell Agr. Exp. 

Sta. Mem. 8: 381-436. f. 59-70. Jl 1915. 
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Rosenbaum, J., & Zinnsmeister, C. L. Alternaria panax, the cause of 
a root-rot of ginseng. Jour. Agr. Research §: 181, 182. pl. 12, 13. 
25 O 1915. 

Shamel, A.D. Washington navel orange. Jour. Heredity 6: 435-445. 
f. 1-5 + frontispiece. 27 S 1915. 

Shear, C. L. The need of a pure culture supply laboratory for phyto- 
pathology in America. Phytopathology §: 270-272. O 1915. 
Skottsberg, C. Ett par fall af heterostyli i Patagoniens flora. Bot. 

Notiser 1915: 195-204. 5S 1915. 

Stahel, G. Marasmius perniciosus nov. spec. de veroorzaker der krul- 
lotenziekte van de cacao in Suriname. Suriname Dept. Landb. 
Bull. 33: 1-27. pl. 1-12. S 1915. 

This article is also published in English and German in the same bulletin. 

Stakman, E.C., & Jensen, L. Infection experiments with timothy rust. 
Jour. Agr. Research 5: 211-216. 1 N 1915. 

Stewart, A. An anatomical study of Gymnosporangium galls. Am. 
Jour. Bot. 2: 402-417. pl. 15, 16 +f. 1. O 1915. 

Stout, A. B. The establishment of varieties in Coleus by the selection 
of somatic variations. I-80. pl. I-4. Washington, D.C. 7 O 1915. 
Carnegie Inst. Publ. 218. 

Stuckey, H. P. Pecans. Varieties, influences of climate, soil, and 
stock on cion. Georgia Agr. Exp. Sta. Bull. 116: 299-328. f. 1-11. 
Au 1915. 

Thatcher, R. W. . Enzyms of apples and their relation to the ripening 
process. Jour. Agr. Research 5: 103-116. 18 O 1915. 

Townsend, C. O. Sugar beet curly-top. Phytopathology 5: 282. 
O 1915. 

Victorin, M. La flore du Témiscouata. Le Naturaliste Canadien 41: 
99-108. Ja 1915; 115-119. F 1915; 132-138. Mr 1915; 148-155. 
f. 6. Ap 1915; 165-170. My 1915; 181-188. Je 1915; 42: 6-12. 
Jl 1915; 18-29. Au 1915; 34-44. S 1915. 

Vincent, C. C. Apple breeding in Idaho. Jour. Heredity 6: 453-455. 
27 S 1915. 

Walton, L. B. Variability and amphimixis. Am. Nat. 49: 649-687. 
f. 1-6. N 1915. 

Westgate, J. M., Cole, H. S., and others. Red clover seed production; 
pollination studies. U. S. Dept. Agr. Bull. 289: 1-31. f. 1-7. 21 
S 1915. 

Wilson, J. K. Calcium hypochlorite as a seed sterilizer. Am. Jour. 
Bot. 2: 420-427. O 1915. 

Wortley, E. J. The transmission of potato mosaic through the tuber. 
Science II. 42: 460, 461. 1 O 1915. 
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New names and final members of new combinations are in bold face type. 


Abies concolor, 13; grandis, 14, 23; lasio- 
carpa, 13-16 

Acer rubrum, 188; saccharum, 214 

Acorus Calamus, 

Acrocladium cuspidatum, 189, 204 


Aecidium, 57; Farameae, 592; tubercu- | 
5 


latum, 56-58 

Aerobryopsis lanosa, 574; longissima, 574 

Agalinis acuta, 338; albida, 391; decem- 
loba, 339; maritima, 338; parvifolia, 
340; paupercula, 338; purpurea, 337, 
392 

Agromyza Pruni, 235 

Agropyron arizonicum, 638; albicans, 
639; andinum, 633-640; Bakeri, 638; 
caninum, 638; dasystachyum, 637, 639; 
Gmelini, 639; latiglume, 633, 640; 
molle, 637, 638; Palmeri, 636; pseudo- 
repens, 636, 638; Richardsonii, 639; 
Scribneri, 633, 634, 640; Smithii, 637, 
638; spicatum, 638, 640; tenerum, 638, 
639; violaceum, 632, 633, 638, 639 

Agrostis alba, 192, 635, 636; asperifolia, 
631, 635, 636; aequivalvis, 636; canina, 
631, 636; humilis, 636, 639; hyemalis, 
631, 633, 636; tenuiculmis, 636; 
variabilis, 631, 636 

Aitonia, 261; australis, 278; eximia, 261; 
extensa, 261; Fischeriana, 261; fissi- 
squama, 261; italica, 278; japonica, 
261, 304; lanigera, 261, 278; micro- 
cephala, 261; subplana, 261; valida, 
280 

Aligrimmia peruviana, 400 

Alisma Plantago-aquatica, 183, 194 

Allium canadense, 351; canadense ovoid- 
eum, 351; canadense robustum, 352 

Allium canadense, New varieties of, 351 

Alnus incana, 186, 188; rugosa, 186-211; 
tenuifolia, 13, 21-24 

Alopecurus aristulatus, 631, 636; occi- 
dentalis, 631, 635, 636 

Althaea, 57; rosea, 57, 59 

Amblystegium, 72; varium, 75 

Ambrosia artemisiaefolia, 555; psilo- 
stachya, 555; trifida, 555 

Ambrosiaceae, 554 

Amelanchier, 520, 524; intermedia, 527; 
oblongifolia, 188, 205 

Ametron, 121 

Ammophila arenaria, 551 


Ampomele, 121 

| Amsinckia intermedia, 39 

Anagallis arvensis, 29 

Anastraphia attenuata, 379, 381; baha- 
mensis, 380, 382; Buchii, 380, 385; 
calcicola, 380, 383; crassifolia, 380, 
382; Cowellii, 370, 381; cuneifolia, 
383; ilicifolia, 379, 380; intertexta, 
380, 384; lomensis, 380, 386; micro- 
cephala, 380, 385; mantuensis, 379, 
381; montana, 370, 381; Northropiana, 
380, 385; obtusifolia, 380, 384; oli- 
gantha, 380, 382; Picardae, 380, 382, 
387; parvifolia, 380, 383; paucifloculosa, 
382; recurva, 380, 386; Rosei, 380, 385; 
Shaferi, 380, 384; Wilsoni, 380, 383 

Anastraphia D. Don, The genus, 379 

Andromeda glaucophylla, 204 

Andropogon chrysocomus, 638; furcata, 
638; Hallii, 638 

Anogramma refracta, 85; schizophylla, 86 

Anomobryum densum, 103; filiforme, 402 

Anomodon, 72; rostratus, 74 

Anthoceros laevis, 189 

Anthoxanthum odoratum, 192 

Anthrocephalus, 259, 260; italicus, 260, 
278; megacarpon, 260; nepalensis, 259; 
polycarpon, 260 

Apargia autumnalis, 549; autumnalis 
pratensis, 550 

Apocynaceae, 34 

Apocynum album, 36; androsaemifolium, 
34; cannabinum, 35; hypericifolium, 
36; medium, 35; pubescens, 35; sibiri- 
cum, 36 

Arctoa, 95 

Arethusa bulbosa, 204 

Arisaema triphyllum, 188 

Arisarnm proboscideum, 664-674; vul- 
gare, 663-674 

Aristida Fendleriana, 640; longiseta, 640 

Aroids Arisarum vulgare and Arisarum 
proboscideum, On the distribution and 
correlation of the sexes (staminate and 
pistillate flowers) of the, 663 

Aronia arbutifolia, 525, 533; atropur- 
purea, 525; nigra, 525 

Arthrocormus Schimperi, 572 

ARTHUR, J. C. New Species of Ure- 
dineae—IX, 585 
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ArTuHuR, J. C., & Fromme, F.D. A new 
North American Endophyllum, 55 

Asclepiadaceae, 36 

Asclepias amplexicaulis, 37; exaltata, 37; 
incarnata, 185, 204; pulchra, 37; pur- 
purascens, 36; syriaca, 37; tuberosa, 36 

Aspidium cristatum, 188; Thelypteris, 
185-188, 204, 207 

Aster concolor, 566; divaricatus, 564; 
dumosus, 565, 566; dumosus cordi- 
folius, 566; ericoides, 567; lateriflorus, 

multiflorus, 567, 568; novi-belgii, 
i85, 565; puniceus, 188; patens, 565; 
persaliens, 565; Pringlei, 567; spec- 
tabilis, 566; subulatus, 568; tenuifolius, 
468; undulatus, 565; vimineus, 567 

Astomum chilense, 393 

Aulacomnium palustre, 189, 204 

Aureolaria pedicularia, 337 

Avena americana, 640; fatua, 642; striata, 
640 

Aytonia crenulata, 288; elongata, 278; 
Evansii, 262, 277, 278; intermedia, 
301; jamaicensis, 262, 277, 292, 2096; 
mexicana, 278; rupestris, 259, 277 


507; 


Badiera cubensis, 495, 496; domingensis, 
494; diversifolia, 495; Fuertesii, 495; 
heterophylla, 496; montana, 495; Pen- 
aea, 494; portoricensis, 494; propinqua, 
495; punctata, 406; virgata, 495, 496 

Badiera DC., Further studies of, 494 

Baeria, aristata, 115; Burkei, 
carnosa, II3, 114; chrysostoma, 
112, 113, 115; debilis, 112; Fremontii, 
114, 115; hirsutula, 113, 115; micro- 
glossa, 112; platycarpa, 113, 114; 
tenella, 114; uliginosa, 114, 115 

Baeria and Lasthenia, Notes on, 111 

Barbula, 97; angustifolia, 573; consan- 
guinea, 573; fuscinervia, 394; fusco- 
viridis, 394; lobayetensis, 573; pseudo- 
ehrenbergii, 573; replicata, 394 

Bartonia iodandra, 32, 33; paniculata, 
32, 33; virginica, 32, 33 

Bartramia fragilifolia, 402 

Batidaea, 122, 127; amplissima, 133; 
acalyphacea, 133; arizonica, 127, 130; 
cataphracta, 133; dacotica, 132, 133; 
elegantula, 132; heterodoxa, 132; itas- 
cica, 27, 130; laetissima, 133; pera- 
moena, 132, 134; Sandbergii, 133; sub- 
arctica, 132; subcordata, 133; viburn- 
ifolia, 134 

Bazzania trilobata, 189, 209 

Beckmannia erucaeformis, 635 

Benzoin aestivalis, 188 

Berberis haematocarpa, 586 

Bermuda, Mosses of, 71 

Betula fontinalis, 13, 22, 24, 25; lutea, 
188, 214; occidentalis, 24; papyrifera, 
22, 24, 25; Piperi, 24; subcordata, 24 


INDEX 


BICKNELL, E. P. The ferns and flowering 
plants of Nantucket — XIV, 27; — XV 
331; — XVI, 549 

Bidens, 194; frondosa, 185 

Bignonia lepidota, 377; microphylla, 379; 
pentaphylla, 379; stans, 372; Tabe- 
buya, 372; triphylla, 378 

Bignoniaceae, 342 

Bihai acuminata, 316, 319; adflexa, 316, 
319, 323, 325, 326; angusta, 316, 319, 
327; aurantiaca, 316, 319; barqueta, 
316, 318, 324; Bihai, 315-318; bor- 
inquena, 316, 318, 324; borinquena 
coccinea, 318-324; brasiliensis, 316, 
319, 324; brasiliensis pulverulenta, 
319, 326; Burchellii, 316, 319; Collinsi- 
ana, 316, 317; conferta, 316, 317; 
Champneiana, 316, 318, 324; crassa, 
316, 319; curtispatha, 317; dasyantha, 
316, 318; densa, 316, 317, 320, 321; 
densiflora, 316, 319; distans, 316, 319; 
elongata, 318; episcopalis, 316, 317; 
geniculata, 316, 319, 328; glauca, 316, 
319; Harrisiana, 316, 320, 328, 329; 
hirsuta, 316, 320, 330; hirsuta can- 
noidea, 320, 329; humilis, 316, 318, 
325; imbricata, 315-321; latispatha, 
316, 319; librata, 316, 319; lingulata, 
316, 319, 323. 326; longa, 316, 317; 
marginata, 316, 317; Mariae, 316, 317; 
metallica, 316, 318; pendula, 316, 317; 
platystachys, 316, 317; psittacorum, 
315, 316; pulverulenta, 326, 327; 
punicea, 316, 317, 321; purpurea, 316, 
318; reticulata, 316, 317; revoluta, 
316, 317, 322, 326; rostrata, 316, 317; 
rutila, 316, 318; spissa, 316, 318; 
straminea, 316, 320, 327; stricta, 316, 
318, 325; tortuosa, 316, 318; velligera, 
316, 318; villosa, 316, 317; Wagneriana, 
316, 317 

Bihai, Some new species and varieties of, 
315 

Blepharineuron tricholepis, 638 

Boehmeria, 39; cylindrica, 188 

Boraginaceae, 39 

Borrera, 579 

Bossekia, 117-119 

Botrydium, 194 

Bouteloua oligostachya, 638, 640; pros- 
trata, 641 

Brachythecium novae-angliae, 189 

Brasenia Schreberi, 181 

Britton, E. G. Mosses of Bermuda, 71; 
West Indian mosses—II. Mosses of 
the Danish West Indies and Virgin 
Islands, 1 

Britton, E. G., & Hotitick, A. A new 
American fossil moss, 9 

Britton, N. L. Studies of West Indian 
plants—VI, 365; —VII, 487 


| Bromus breviaristatus, 638; Flodmanii, 
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638; lanatipes, 639; hordeaceus, 642; | 


polyanthus, 632, 638; Porteri, 632, 
633, 638, 639; Pumpellianus, 633, 638, 
639; secundus, 642; Richardsonii, 632, 
633, 638 

Bryum bimum, 189; blandum, 104; capil- 
lare, 74; concavum, 402; Cruegeri, 6, 74; 
decursivum, 5; dichotomum, 74; micro- 
decurrens, 5; ovalifolium, 6; ripense, 6; 
ventricosum, 189 

Bucegia, 265 

Burrielia, 112; leptalea, 112; microglossa, 
I12 

Buxus acuminata, 499; bahamensis, 
501; brevipes, 499; citrifolia brevipes, 
499; cubana, 498; glomerata, 501; gono- 
clada, 500; Muelleriana, 498; retusa, 
500; subcolumnaris, 498; Wrightii, 502 


Calamagrostis blanda, 636; canadensis, 
185, 186, 192, 204; hyperborea, 635, 
636; inexpansa, 636; Langsdorfi, 631, 
632, 635, 636, 641; laxiflora, 636; mi- 
crantha, 636; montanensis, 638; neg, 
lecta, 636; purpurascens, 634, 640; Scrib- 
neri, 636; Suksdorfii, 641 

Calla palustris, 204 

Callicostella Beccariana, 574; papillata, 
574; Belangeriana, 7 

Calliergon cordifolium, 189 

Callirhoé involucrata, 55-61 

Caltha palustris, 188 

Calymperes Afzelii, 1; Breutelii, 3; 
Dozyanum, 572; hexagonum, 3; Hook- 


eri, 3; lonchophyllum, 3; moluccense, | 


572; Richardi, 1, 3 


loides, 349 
Campanulaceae, 349 


crassatus, 393; peruvianus, 393 
Caprifoliaceae, 347 
Capsella Bursa-pastoris, 661; Heegeri, 
661, 662 
Cardiobatus, 122 
Carex abdita, 621; acuta, 408, 412, 413, 


Haydeni, 406, 407, 410; Kelvingtoni- 
ana, 408; Leavenworthii, 618; laevi- 
conica, 519; Lunelliana, 615; lurida, 
185, 192; macloviana, 610; milligrana, 
419; Muhlenbergii, 618; onusta, 618; 
pauciflora, 204; paupercula, 204; 
Pseudo-Cyperus, 593; rostrata, 204; 
rugosperma, 621; scoparia, 192; Shel- 
donii, 618; stellulata, 192; stipata, 185, 
192; straminea, 603, 604, 605, 611; 
straminea brevior, 603; straminea 
festucacea, 608; straminea tenera, 606; 
stricta, 171, 184-192, 405-417; stricta 
angustata, 406, 408, 419; stricta 
curtissima, 406, 415; stricta decora, 
410; stricta Emoryi, 419; stricta 
Haydenii, 410; stricta xerocarpa, 407, 
408; strictior, 405-417; tenera, 603- 
606; tenera erecta, 606; tenuispica, 
408; torta, 406; trichocarpa, 619; 
trisperma Billingsii, 204; tristicha, 408; 
umbellata, 621; virginiana, 408; virgin- 
iana elongata, 419; xerocarpa, 408, 410 

Carex, Miscellaneous new species of, 609 

Carex, Notes on, — VIII, 405; — IX, 603 

Carex straminea Willd. and some of its 
nearest allies, 603 

Carex stricta Lam. and its allies, 405 

Carpinus caroliniana, 193 

Carya cordiformis, 193 

Cassia clarendonensis, 388; polyadena, 515 

Castalia odorata, 171, 180, 181 

Castilleja coccinea, 192 

Catabrosa aquatica, 630, 635 

Catalpa bignonioides, 342; Catalpa, 342 


| Caulerpa clavifera, 515 
Campanula aparinoides, 185; rapuncu- | 


Centaurium spicatum, 30 


| Cephalanthus occidentalis, 187, 344 
| Cephalozia connivens, 189; fluitans, 204 
Campylopus bermudianus, 71, 72; in- 


Ceratophyllum demersum, 179, 180 


| Ceropteris, 86 


Chaetochloa glauca, 642 
Chaetomitrium papillifolium, 574 


| Chamaecrista jamaicensis, 515 


419; acutina, 407, 412, 413; alata, 605; | 


amphiloba, 617; angustata, 407, 412- 
415; angustata typica, 408; aperta, 


410, 411; aquatilis, 406, 407, 414-| 
418; atherodes, 619; brevior, 615; 


bulbostylis, 617; caespitosa, 417; com- 
mutata, 408; crinita, 188; Emoryi, 
406, 408, 419; egregia, 407, 408, 414; 
Egglestonii, 614; erecta, 410; eury- 


carpa, 414; exserta, 620; festiva, 610, | 


611; festivella, 609, 612; fustucacea, 
604, 605, 608; festucacea brevior, 604, 
festucacea tenera, 606; filifolia, 620; 
filifolia erostrata, 620; filiformis, 185, 
198, 199; Goodenovii, 417; gravida, 
616; grisea, 617; grisea globosa, 617; 


Chamaecyparis, 519-530; thyoides, 188 

Chamaedaphne, 209, 212; calyculata, 
201-207 

Chamaemorus, 123; anglica, 123, 124; 
norwegica, 123 

Chara sp., 179, 195, 196 

Chiloscyphus rivularis, 189 

Chiogenes hispidula, 204, 207 

Chrysanthemum segetum, 444, 445 

Chrysohypnum stellatum, 189 

Chrysopsis falcata, 558 

Chrysosplenium americanum, 188 

Cichoriaceae, 549 

Cichorium Intybus, 549 

Cicuta bulbifera, 183; maculata, 186 


| Cinclidotus australis, 96 


Cinna arundinacea, 189; latifolia, 640 
Cladium mariscoides, 183 


ee 
at 
| 
| 
= 
| 
| 
| | 


6SS 


Claopodium hawaiense, 
phyllum, 577 
Claytonia megarrhiza, 590 
Clethra alnifolia, 187, 188; hyalina, 261 
Climacium americanum, 189 
Clintonia borealis, 210 
Coccolobis armata, 365, 366; benitensis, 
366, 370; brevipes, 366, 371; calobotrys, 
colomensis, 365, 369; coriacea, 
367; costata, 366, 360; Cowellii, 
368; cubensis, 365, 369; diversi- 
folia, 366, 371; flavescens, 367; flori- 
dana, 368; geniculata, 366, 370; 
laurifolia, 365, 368; leoganensis cor- 
data, 369; leoganensis parvifolia, 368; 
microphylla, 365, 366; nipensis, 365, 
368; pallida, 366, 371; pilonis, 365, 
7; praecox, 366, 370; reflexa, 370; 
retusa, 365, 368; rufescens, 366, 370; 
rufescens longifolia, 370; rumicifolia, 
514; Shaferi, 366, 369; tenuifolia, 371; 
Uvitera, 365, 367; woodfredensis, 
365. 367; Wrightii, 366, 37 
Coccolobis in Cuba, The genus, 365 
Comarobatia, 123, 124 
Compositae, 556 


576; priono- 


395, 


36 


Connecticut, The vegetation of, —IV. 
Plant societies in lowlands, 169 

Conocephalum, 272 

Convaliaria angustifolium, 248; bifolia 


canadensis, 356; biflora, 248, 249, 254; 
canaliculata, 248, 249, 255; commutata, 
248, 256; hirta, 248; multiflora, 248, 
256; parviflora, 248; pubescens, 248-257 

Convolvulaceae, 37 

Convolvulus americanus, 38; 
38; repens, 38; sepium, 37 

Coptis trifolia, 188, 210 

Cordiobatus, 126 

Cornicularia, 579 

Cornus Amomum, 187, 188 

Corsinia lamellosa, 278 

Coumarouna, 625 

Crataegus, 13, 21, 24, 
punctata, 521 

Crossidium Rosei, 395 

Cuba, The genus Coccolobis in, 365; The 
genus Guettarda L. in, 507; The genus 
Plumiera L. in, 503; The genus Scleria 
Berg. in, 487; The genus Tricera Sw. in, 
497 

Cucurbitaceae, 349 

Cumbata, 121 

Cuscuta Gronovii, 38 

Cyanea, 77; Larrisonii, 77 

Cyanea, A new Hawaiian, 77 

Cyclodictyon, 72; varians, 74 


arvensis, 


230; mollis, 521; 


Cylactis, 120, 121; lyncimontana, 120, 
125; montana, 120, 125 

Cymbalaria Cymbalaria, 334 

Cyperus calcicola, 387; dentatus, 191; 


fuligineus, 387; strigosus, 186, I9I, 192 


INDEX 


Cypripedium acaule, 210 


Dactylis glomerata, 642 

Dalibarda, 117; repens, 117 

Danthonia californica, 631, 
media, 631, 636, 640 

Datura Stramonium, 334; Tatula, 334 

Davallia, 651 

Decodon verticillatus, 199, 201 

Delphinium, 629 

Dentaria diphylla, 193 

Deschampsia alpicola, 631; atropurpurea, 
631; caespitosa, 631, 636; curtifolia, 
631, 633; elongata, 641; pungens, 642 

Desmatodon subtophaceus, 398 

Dichelostemma pauciflorum 

Dicranella flaccidus, 571; hawaiica, 576; 
Leibergii, 571; longirostris, 2 

Dicranoloma angustiflorum, 93; Blumei, 
572; grossialare, 94 

Dicranum aucklandicum, 94; Billardieri, 
95; flagellare, 189; pumilum, 95; ram- 
ulosum, 95; scoparium, 190, 209 

Dictyophlois reticulata, 675-677 

Dictyophlois reticulata, gen. et sp. nov., 
075 


636; inter- 


Didymodon calycinus, 95; orientalis, 
572; subtophaceus, 398 

Didymoglossum, 652 

Dioscorea convolvulacea, 592; grandi- 


folia, 592 

Dipterostemon, 585, 590; capitatus, 589; 
pauciflorus, 588, 589 

Dipteryx, 623 

Distichlis stricta, 637 

Distichophyllum microcarpum, 107; Os- 
terwaldii, 574 

Drxon, H.N. New and rare Australasian 
mosses, mostly from Mitten’s her- 
barium, 93 

DopceE, B. O. The effect of the host on 
the morphology of certain species of 
Gymnosporangium, 519 

Doellingeria humilis, 568; umbellata, 568 

Dondia intermedia, 592 

Drosera longifolia, 202, 204; rotundifolia, 
202, 204 

Dulichium arundinaceum, 171, 183, 204 

Dyctisperma, 121 


Eatonia intermedia, 636; pennsylvanica, 
636, 637 

Echium vulgare, 41 

Ectropothecium cyperoides, 575; Moritz- 
ii, 575 

Effect of the host on the morphology of 
certain species of Gymnosporangium, 
The, 519 

Eleocharis acicularis, 191, 194; palustris, 
204; Robbinsii, 179; tenuis, 185; 


thermalis, 642 
Elodea canadensis, 179 
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Elodium paludosum, 189 

Elymus ambiguus, 641; canadensis, 639; 
condensatus, 638; glaucus, 632, 637, 
641; innovatus, 640; simplex, 632, 637, 
638; triticoides, 638 

Encalypta emersa, 400 

Endophyllum, 55-58; Sempervivi, 55, 
59; tuberculatum, 58, 59, 61 

Endophyllum, A new North American, 
55 

Epilobium densum, 186; sp., 204 

Erigeron annuus, 569; canmadense, 570; 
philadelphicus, 569; pulchellus, 569; 
pusillus, 570; ramosus, 569 

Eriocaulon septangulare, 191 

Eriocoma cuspidata, 641 

Eriophorum sp., 204; virginicum, 186, 
201 

Erythraea Pickeringii, 30; spicata, 30 

Erythronium americanum, 193 

Eubaeria, 112 

Eucladium, 71; verticillatum, 73 

Eupatorium aromaticum, 557; hyssopi- 
folium, 557; maculatum, 556; perfoli- 
atum, 186, 556; pubescens, 557; 
purpureum, 186, 192, 556; rotundi- 
folium, 557; verbenaefolium, 557 

Eupolypodium, 219, 220 

Euthamia graminifolia, 564; minor, 564; 
tenuifolia, 564 

Evans, A.W. The genus Plagiochasma 
and its North American species, 259 

Evernia, 579 

Exostema stenophyllum, 517 


Fabronia andina, 402 

Fagus grandifolia, 214 

Faramea occidentalis, 593 

FARWELL, O. A. Notes on Michigan 
Liliaceae, 351; Notes on the Michigan 
species of Polygonatum, 247 

Ferns and flowering plants of Nantucket, 
The, — XIV, 27; —XV, 331; — XVI, 
549 

Festuca arizonica, 632, 633, 639; brachy- 
phylla, 640; campestris, 638, 640; 
confinis, 639; curtifolia, 634; elatior, 
637, 641; fratercula, 637, 639; ingrata, 
632, 633, 639; Jonesii, 640; minutiflora, 
634; octoflora, 641; saximontana, 633, 
/634, 639, 640; Thurberi, 632, 633, 638, 
639; vallicola, 635, 636 

Fissidens, 72; adiantoides, 190; elegans, 
3; Garberi, 72; involutus, 572; Kegeli- 
anus, 2; minutulus, 73; Mitteni, 572; 
palmatus, 2; taxifolius, 73; Zippelianus, 
572 

Floribundaria floribunda, 574 

Foerste, A. F. Dictyophlois reticulata 
gen. et sp. nov., 675 

Fossil moss, A new American, 9 

Fraxinus americana, 29; anomala, 13; 


excelsior, 3¢; nigra, 188; pennsylvanica, 
193 

FROMME, F. D., & ARTHUR, J.C. A new 
North American Endophyllum, 55 

Funaria, 71; calvescens, 401; flavicans, 
74; hygrometrica, 74, 401; macrospora, 
401; suberecta, 401 

Further studies of Badiera DC., 494 


Galeopsis Ladanum, 42; Tetrahit, 42 

Galium Claytoni, 189 

Gaylussacia baccata, 204, 210, dumosa 
Bigeloviana, 204 

Gentianaceae, 30 

Gentiana crinita, 192 

Genus Coccolobis in Cuba, The, 365 

Genus Guettarda L. in Cuba, The, 507 

Genus Plagiochasma and its North 
American species, The, 259 

Genus Plumiera in Cuba, The, 503 

Genus Teloschistes in North America, 
The, 579 

Genus Tricera Sw. in Cuba, The, 497 

Georgia pellucida, 190, 210 

Gerardia decemloba, 339; paupercula, 
338; maritima, 338; pedicularia, 337; 
purpurea, 337; Skinneriana, 339 

Geum rivale, 186 

Glaux maritima, 28; maritima obtusi- 
folia, 28 

Glecoma hederacea, 42 

Glycera canadensis, 185; nervata, 192; 
Torreyana, 189 

Glyphomitrium Cockerelleae, 9 

Gochnatia ilicifolia, 380 

Galium Aparine, 344; circaezans, 347; 
Claytoni, 345, 346; Claytoni subbi- 
florum, 346; erectum, 344; obtusum, 
347; palustre, 347; pilosum, 344; 
tinctorium, 346; trifidum, 346; tri- 
florum, 345 

Grammitis fluminensis, 223; limbata, 222, 
223; linearis, 225; marginella, 221; 
quaerenda, 225 

Graphephorum, 635; muticum, 631, 636; 
Shearii, 636; Wolfii, 631, 636 

Gratiola aurea, 191, 336 

Griccs, R. F. Some new species and 
varieties of Bihai, 315 

Grimmia micro-ovata, 400; saxatilis, 400 

GROSSENBACHER, J. G. Medullary spots 
and their cause, 227 

Guettarda ambigua, 514; bracteata, 512; 
brevinodis, 508, 513; calcicola, 508, 
513; calyptrata, 508, 512; camagueyen- 
sis, 507, 509; clarensis, 507, 510; 
Coxiana, 507, 508; Combsii, 508, 514; 
crassipes, 507, 511; cueroensis, 507, 
509; densiflora, 507, 511; Echino- 
dendron, 507, 508; elliptica, 508, 513; 
ferruginea, 507, 511; havanensis, 514; 
holocarpa, 509; inaequipes, 508, 513; 


a 
| 
| 
| 
f. 
f 


690 


lanuginosa, 507, 511; Lindeniana, 508, 
513; macrocarpa, 507, 511; monocarpa, 
508, 512; multinervis, 513; reticulata, 
513; retusa, 508, 514; rigida, 507, 
509; rugosa, 514; scabra, 508, 514; 
sciaphila, 507, 514; undulata, 507, 509; 
Valenzuelana, 508, 512; xanthocarpa, 
507, 510; zygophlebia, 507, 512 
Guettarda L. in Cuba, The genus, 507 
Gymnoconia, 55; interstitialis, 55, 59, 60 


Gymnogramme haematodes, 84; hirta, 
80; refracta, 85; schizophylla, 86; 
Warcewiczii, 80, 84 

Gymnosporangium Blasdaleanum, 520, 


521; biseptatum, 519-542; biseptatum 


foliicolum, 520; clavipes, 519, 523; 
effusum, 529; Ellisii, 523, 528, 530; 
fraternum, 520-542; globosum, 525; 


macropus, 519, 521; nidus-avis, 519 

Gymnosporangium, The effect of the host 
on the morphology of certain species 
of, 519 

Gymnostomum Breutelii, 3; senocarpum, 
3 

Gynoxys, 380 

Gyroweisia, 72; Barbula, 73; boliviana, 
394 


Habenaria blephariglottis, 204 

Hagenia, 579 

Hatt, H. H. 
Lasthenia, 111 

Hamamelis virginiana, 190 

HANcE, R. T. Pollen development and 
degeneration in Zebrina pendula, with 
special reference to the chromosomes, 
63 

Haplocladium microphyllum, 8, 74 

Haplodontium Jamesoni, 401; seriolum, 
401 

Harris, J. A. On the distribution and 
correlation of the sexes (staminate 
and pistillate flowers) in the inflores- 
cence of aroids Arisarum vulgare and 
Arisarum proboscideum, 663 

Hedeoma pulegioides, 43 

Hedwigidium imberbe, 402 


Notes on Baeria and 


Heliconia angustata, 327; barqueta, 
324; bicolor, 327; brasiliensis, 330; 
hirsuta, 330; Pearcei, 330; pulveru- 


lenta, 326; robusta, 330; stricta, 325 
Hesperopeuce Mertensiana, 17 
Hibiscus Moscheutos, 431-449; 

roseus, 429-449 
Hieracium canadensis, 551; aurantiacum, 

552; Gronovii, 552; marianum, 552, 

553; scabrum, 552, 591; venosum, 


oculi- 


552, 553 
Ho tick, A., & Britton, E. G. 
American fossil moss, 9 
Holodontium, 95 
Homaliodendron microdendron, 574 


A new 


INDEX 


Hordeum boreale, 636; 
636, 638; nodosum, 636 

Houstonia coerulea, 343; longifolia, 344 

Howe, R.H., Jk. The genus Teloschistes 
in North America, 579 

Hypericum mutilum, 191; virginianum, 
185, 204 

Hymenophyllum, 651 

Hymenostomum Breutelii, 1, 3; cubense, 
3; ovale, 576; senocarpum, 3 

Hymenostylium, 71; curvirostre, 73 

Hyophila commutata, 572; uliginosa, 4 

Hypnum Antillarum, 2; Breutelii, «2; 
neckeroides, 105; polystictum, 107; 
Schreberi, 210 

Hypochaeris radicata, 549 

Hypopterygium Vriesei, 574 


jubatum, 631, 


Idaeobatus, 126, 127 

Ilex verticillata, 187, 188, 205 

Ilysanthes dubia, 336; gratioloides, 336 

Impatiens biflora, 185, 188 

Index to American Botanical literature, 
49, 87, 161, 241; 300, 423; 481, 543, 
595, 643, 679 

Ionactis linariifolius, 568 

Ipomea purpurea, 37 

Iris versicolor, 185, 186 

Isopterygium, 72; minutirameum, 
micans, 75; tenerum, 71, 75 

Iva frutescens, 554; ovaria, 554; xanthi- 
folia, 554 


575; 


Jacandra Cowellii, 392 
Juncus acuminatus, 185; canadensis, 185, 
effusus, 185, 192 


Jungermannia australis, 278; limbata, 
278, 281 
Kalmia angustifolia, 204, 210; latifolia, 


190; polifolia, 204, 207 

Koeleria gracilis, 638, 640; flexuosa, 43; 
mutica, 44 Torreyi, 44; verticillata, 
44; virginiana, 44 

Krigia virginica, 549 


Labiatae, 41 
Lacinaria scariosa, 558 


Lactuca canadensis, 551; hirsuta, 551; 
spicata, 551; virosa, 551 

Lamium amplexicaule, 43 

Lappula Lappula, 39 

Larix laricina, 188; Lyallii, 14, 17; 
occidentalis, 14, 23, 24 

Lasthenia, 111, 116; conjugens, 114, I15; 
glaberrima, 116; minima, 116 

Lasthenia, Notes on Baeria and, III 

Ledum groenlandicum, 204 

Leiberg, Mosses of the Philippine and 
Hawaiian Islands collected by the late 


John B., 570 
Lemna, 182 
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Lentibulariaceae, 340 Makinoa crispata, 276 
Leontodon erythrospermum, 550; Tarax- | Manteia, 121 

acum, 550 Marchantia, 265, 272, 273 
Leonurus Cardiaca, 43 Marrubium vulgare, 42 
Lepidodendron, 675 Maxon, W. R. The North American 
Leptamnium virginianum, 342 species of Psilogramme, 79; Poly- 
Leptilon canadense, 570; pusillum, 570 podium marginellum and its immediate 
Leptobryum pyriforme, 401; Wilsoni, 401 allies, 219 
Leptodontium gracile, 394 Mayepea cubensis, 390 
Leskea gracillima, 402 Mecosorus marginellus, 221 


Leucobryum, 72; glaucum, 72, 189, 209; | Medullary spots and their cause, 227 
javense, 572; Polakowskyi, 2; sanctum, | Melampyrum lineare, 340 
572; sericeum, 572 | Melanobatus, 122, 129; bernardinus, 129; 
Leucoloma Riedlei, 2 glaucifolius, 129; michiganus, 122; 


Libocedrus, 520 neglectus, 122; nigerrimus, 130 
Lichen, 579; chrysophthalmus, 579, 581; | Melica bulbosa, 636; Porteri, 639, 641; 
flavicans, 580 | spectabilis, 636; subulata, 637, 641 


Liliaceae, Notes on Michigan, 351 | Melissa officinalis, 43 

Lilium canadense, 352, 253; michi-| Mentha canadensis, 46; crispa, 47; 
ganense, 353; michiganense umbelli- gentilis, 46; piperita, 46; rotundifolia, 
ferum, 353; michiganense uniflorum, 46; spicata, 46 


353; peramoenum, 354 | Menyanthes, 34; trifoliata, 34, 204 
Lilium, New species of, 352 | Mertensia, 629 
Limonium carolinianum, 29 Micrampelis lobata, 349 


Limosella tenuifolia, 336 | Microbryum, 5 
Linaria canadensis, 335; Cymbalaria, 334; | Mielichhoferia campylotheca, 401 
Linaria, 335; vulgaris, 335; vulgaris | Mikania scandens, 557 


peloria, 444, 445 Mimulus ringens, 185 
Linnaea americana, 348 | Mitchella repens, 344 
Lippia myrtifolia, 517 | Mittenothamnium diminutivum, 7 
Liriodendron Tulipifera, 193 |Mnium cinclidioides, 189; punctatum, 
Lithospermum arvénse, 40 | 189 
Lobelia cardinalis, 188; 349; Dortmanna, | Monopteryx, 623, 625; angustifolia, 623, 
191; inflata, 3490 | 625; Jahnii, 624-626; Uaucu, 623, 625 
Lobeliaceae, 349 | Monopteryx Spruce, On the characters 
Lonicera japonica, 349 and relationships of the genus, 623 
Ludvigia palustris, 194 Mosses from the west coast of South 
Lunularia, 270 America, 393 
Lycium vulgare, 333 Mosses, mostly from Mitten’s herbarium, 
Lycopodium lucidulum, 188 New and rare Australasian, 93 


Lycopus americanus, 46, 185; communis, | Mosses of Bermuda, 71 
45; membranaceus, 45; rubellus, 45; | Mosses of the Philippine and Hawaiian 


sessiliflorus, 46; uniflorus, 45; virgini- Islands collected by the late John B. 
cus, 45 Leiberg, 571 
Lymnanthemum lacunosum, 34 Mosses, West Indian, II. Mosses of the 
Lyonia ligustrina, 187, 188 Danish West Indies and Virgin Is- 
Lysimachia Nummularia, 27; quadrifolia, lands, I 
27; terrestris, 27, 185, 186, 191, 204; Muhlenbergia aristata, 637; comata, 631, 
vulgaris, 27 636; filiculmis, 634, 640; filiformis, 636; 


gracilis, 633, 639; gracillima, 641; 
MACKENZIE, K. K. Notes on Carex pungens, 641; racemosa, 631, 636; 
VIII, 405; —IX, 603 Richardsonis, 636, 638; simplex, 637; 
Macromitrium abbreviatum, 100; erosu- squarrosa, 636, 638; subalpina, 633, 
lum, 9Q7-I0I; grossirete, 100, IOI; 634, 639, 640; Thurberi, 641; Wolfii, 
ligulifolium, 100; oocarpum, 99; ortho- 631, 637; Wrightii, 636 
stichum, 573; papillifolium, 100; per- Munroa squarrosa, 641 
papillosum, 101; Petriei, 101; pro- Myosotis arvensis, 40; palustris, 40; 
repens, 97-100; Robinsonii, 573; reges- scorpioides, 40 
cens, I0I, 102; semipellucidum, 574; Myrica carolinensis, 205, 210 
submucronifolium, 99 
Maianthemum canadense, 188, 210, 354, Nabalus serpentarius, 553; trifoliolatus, 
356; canadense interius, 354, 355 | 553 
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Najas flexilis, 179, 

Nantucket, The ferns and flowering plants 
of, —XIV, 27;—XV, 331;— XIV, 549 

Nashia cayensis, 517 

Neckera disticha, 7; jamaicense, 7 

Neckeropsis crinita, 574; Lepiniana, 574 

Neesiella rupestris, 276 

Nemopanthus mucronata, 205 

Nepeta Cataria, 42 

New American fossil moss, A, 9 

New and rare Australasian mosses, 
mostly from Mitten’s herbarium, 93 

New Hawaiian Cyanea, A, 77 

New North American Endophyllum, A, 
55 

New species of Lilium, 352 

New species of Uredineae—IX, 585 

New varieties of Allium canadense, 

Nicandra physalodes, 331 

Nrcnots, G. E. The vegetation of Con- 
necticut—IV. Plant societies in low- 
lands, 169 

North American species of Psilogramme, 
The, 79 

Notes on Baeria and Lasthenia, 111 

Notes on Carex—VIII, 405; —IX, 603 

Notes on Michigan Liliaceae, 351 

Notes on Rosaceae—IX, 117; —X, 463 

Notes on the Michigan species of Poly- 
gonatum, 247 

Notes on Trichomanes—I. The identity 
of Trichomanes pyxidiferum, 651 

Nymphaea advena, 181, 194 

Nymphoides lacunosum, 34, 181 

Nyssa, 193; sylvatica, 193 


35! 


Octoblepharum albidum, 2, 572 

Oenothera alta, 442; biennis, 443; Cock- 
erelli, 443; cruciata, 443; debilis, 443; 
gigas, 446; Hookeri, 443; laeta, 442; 
Lamarckiana, 438, 442; murinella, 
442; muricata, 442; nanella, 438-445; 
Reynoldsii, 440, 443; rubrinervis, 442; 
semialta, 443; semigigas, 447; subro- 
bustus, 442 

Oleaceae, 29 

Onoclea sensibilis, 188 

Onosmodium virginianum, 40 

On the characters and relationships of 
the genus Monopteryx Spruce, 623 

On the distribution and correlation of 
the sexes (staminate and _ pistillate 
flowers) in the inflorescence of the 
aroids Arisarum vulgare and Arisarum 
proboscideum, 663 

Oreobatus, I19, 120; 
neomexicanus, I19; 
trilobus, 120 

Origin of dwarf plants as shown in a sport 
of Hibiscus oculiroseus, The, 429 

Orobanchaceae, 342 

Orobanche uniflora, 342 


deliciosus, 
rubicundus, 


119; 


INDEX 


Orontium aquaticum, 183 

Orthomnium stolonaceum, 574 

Oryzopsis asperifolia, 640; exigua, 639, 
641; micrantha, 637, 641 

Osmunda_ cinnamomea, 
185, 188 

OSTENFELD, C. H. Ruppia anomala sp. 
nov., an aberrant type of the Pota- 
mogetonaceae, 059 

Ostrya virginiana, 14, 25 

Otionia, 261; italica, 278; rupestris, 278 


188;  regalis, 


Pallavicinia Lyellii, 189 

Panax trifolium, 193 

Panicularia americana, 630. 635; borealis, 
635; elata, 635, 637, 641; Holmii, 637; 
nervata, 631-641; pauciflora, 630-641 

Panicum agrostoides, 191;  barbipul- 
vinatum, 641, 642; capillare, 642; 
pacificum, 636; thermale, 642 

Paramena, 122, 126; Menziesii, 126 

Parmelia, 579; villosa, 582 

Pasture trees and shubbery, A study of, 
451 

Pedicularis canadensis, 340 

Pelekium velatum, 575 

Pellia epiphylla, 189 

Peltandra virginica, 183 

Petunia axillaris, 334 

Phalaris arundinacea, 635, 636 

Phascum Floerkeanum, 5; sessile, 4 

Philonotis australis, 104; australis surcu- 
ligera, 104; fontana, 189; fragilicaulis, 
402; sphaerocarpa, 6; tenella, 1, 6 

Phleum alpinum, 631, 636; pratense, 631, 
6306 

| Phragmites Phragmites, 635 

Phrygilanthus Sonorae, 587 

Phyllothallae, 579 

Physalis heterophylla, 331; peruviana, 331 

Physalodes physalodes, 331 

Physcia, 579 

Physcomitrium Roseae, 400 

Phytogeographical notes on the Rocky 
Mountain region—IV, Forests of the 
Subalpine and Montane Zones, 11; 
—V, Grasslands of the Subalpine and 
Montane Zones, 629 

Picea albertiana, 14, 22, 24; canadensis, 
22, 25; Englemannii, 13-25; Parryana, 
13-22; mariana, 202, 203; rubra, 209 

Pinus albicaulis, 14-17; aristata, 13-19; 
edulis, 13; flexilis, 13-24; monticola, 
14-24; Murrayana, 13-24; ponderosa, 
22, 24; ponderosa scopulorum, 19; 
scopulorum, 13-25; Strobus, 190 

Pireella cymbifolia, 6 

Piriqueta cubensis, 389 

PittreR, H. On the characters and rela- 
tionships of the genus Monopteryx 

| Spruce, 623 

| Placothallae, 579 


| 
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Plagiochasma, 259; abyssinicum, 262; 
Aitonia, 259, 261, 278; algericum, 262, 
287; appendiculatum, 259-305; articu- 
latum, 262, 263, 270-276; Beccarianum, 
262; brasiliense, 262; chlorocarpum, 
260; Colsmannianum, 260; cordatum, 
259; 305; crenulatum, 260, 277, 290- 
305; cuneatum, 247; dschallanum, 287; 
elongatum, 262, 277, 278, 281, 285, 
286, 299, 305; eximium, 276, 305; 
fissisquamum, 261; intermedium, 260, 
263, 276, 277, 301-305; italicum, 260, 

262, 269, 278, 280, 284; jamaicense, 
7, 292-305; japonicum, 274, 276, 
304, 305; Landii, 277, 298-304; lani- 
gerum, 278, 287, 305; limbatum, 260, 
278, 285, 305; mexicanum, 260, 277, 
278, 286, 287; muricatum, 281, 288; 
nepalense, 261, 287; paradoxum, 260; 
pedicellatum, 260; peruvianum, 259, 
287; pterospermum, 261; Rousseli- 
anum, 260, 261; rupestre, 261-300; 
Schimperi, 262; subplanum, 287; tenue, 
261, 287, 288; validum, 260, 287; 
Wrightii, 260, 277, 294-304 

Plagiochasma and its North American 
species, The genus, 259 

Plagiopodopsis Oederi, 10; Scudderi, 9, 10 

Platycarpha, 113 

Platanus occidentalis, 193 

Platychlamys, 315 

Plantaginaceae, 342 


Plantago aristata, 343; decipiens, 343; 


halophila, 343; lanceolata, 343; major, 
343; Rugelii, 342 

Plumbaginaceae, 29 

Plumiera clusioides, 503, 504; confusa, 
505; emarginata, 503, 505; emarginata 
sericifolia, 504; filifolia, 503, 504; 
jamaicensis, 506; lanata, 503, 504; 
nipensis, 503, 505; obtusa, 503, 505; 
obtusa laevis, 505; obtusa parvifolia, 
505; sericifolia, 503, 504; trinitensis, 
503, 506; venosa, 503, 506 

Plumiera L. in Cuba, The genus, 503 

Pneumaria maritima, 39 

Poa alpina, 631, 636; annua, 642; aperta, 
633. 639; Buckleyana, 632, 638; 
callichroa, 631; compressa, 640; con- 
fusa, 633, 634, 638; crocata, 632-640; 
Cusickii, 633, 634, 640; epilis, 633, 634, 
639; Fendleriana, 633, 639, 640; in- 
terior, 636; laevigata, 633, 638, 639; 
leptocoma, 631, 636; longiligula, 632- 
639; longipedunculata, 633, 639; longi- 
pila, 636; lucida, 632, 638; macroclada, 
639; nervosa, 631, 636; nevadensis, 
633, 638, 640; occidentalis, 631; 
Olneyi, 631, 636; paddensis, 633, 634, 
639, 640; Pattersonii, 634; pratensis, 
192; 631, 636; pratericola, 636, 638; 
pudica, 631; reflexa, 631, 636; rupicola, 


634; Sheldonii, 633, 639; tricholepis, 
631, 636; triflora, 636; Vaseyana, 631; 
Wheeleri, 636 

Pogonatum polycarpum, 402 

Pogonia ophioglossoides, 185, 204 

Pohlia, 6; elongata, 103; leptocarpa, 102; 
novae-seelandiae, 102; nutans, 102; 
proligera, 104; saxensis, 574 

Pollen development and degeneration in 
Zebrina pendula, with special reference 
to the chromosomes, 63 

Polygonatum, 247; americanum, 249; 
biflorum, 247-257; biflorum ovatum, 
352, 355; biflorum virginicum, 252, 
254; boreale, 249-253; boreale australe, 
252, 253; canaliculatum, 249-255; 
canaliculatum americanum, 252, 256; 
caniculatum giganteum, 252, 256; 
commutatum, 249, 251, 256; cuneatum, 
247, 249, 251, 253; ellipticum, 252, 
255; giganteum, 249, 251, 256; hirtum, 
251, 252; latifolium, 249, 251, 256; 
multiflorum, 249, 251, 254; parviflorum, 
251; pubescens, 249, 250-253; pubes- 
cens cuneatum, 252, 253; virginicum, 
249, 251, 254 

Polygonatum, Notes on the Michigan 
species of, 247 

Polygonum arifolium, 188 

Polypodium ebeninum, 221, 224; flumi- 
nense, 223; gramineum, 219, 220, 205; 
Hessii, 221-224; leptopodon, 220, 222; 
limbatum, 220-224; marginellum, 219- 
225; nigrolimbatum, 220-223 

Polypodium marginellum and its im- 
mediate allies, 219 

Polypogon monspeliensis, 642 

Polytrichum commune, 189, 207 

Pontederia cordata, 182, 183 

Populus acuminata, 25; angustifolia, 21— 
25; balsamifera, 21-24; Besseyana, 14, 
24; Fremontii, 13; hastata, 14, 24; 
Sargentii, 25; tremuloides, 14, 24, 25; 
trichocarpa, 14, 24; Wislizeni, 13 

Porotrichum latifolium, 106 

Portulaca caulerpoides, 515 

Potamogeton, 630; amplifolius, 178, 179; 
epihydrus, 181; heterophyllus, 178, 
179; lucens, 179; natans, 179; pecti- 
natus, 179; pusillus, 178; Richardsonii, 
178; Robbinsii, 178 

Potentilla fruticosa, 193 

Preissia, 265, 271 

Primulaceae, 27 

Proserpinaca palustris, 183, 194 

Prunella pennsylvanica, 42; vulgaris, 42 

Prunus, 230; avium, 231; domestica, 231; 
melanocarpa, 21 

Psedera quinquefolia, 188 

Pseudocrossidium, 396; apiculatum, 397; 
chilense, 396; excavatum, 397 

Pseudoleskeopsis decurvata, 575 
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Pseudotsuga mucronata, 13-24 

Psilocarya nitens, 387; portoricensis, 387 

Psilogramme congesta, 79, 81; chiapensis, 
79, 81; domingensis, 86; flexuosa, 85; 
glaberrima, 79-83; glandulosa, 82; 
haematodes, 80, 84; hirta, 82; hispidula, 
85; Orbignyana, 83; portoricensis, 80, 
85; refracta, 80, 84, 85; schizophylla, 
86; Warscewiczii, 79, 80, 81; villosula, 83 

Psilogramme, The North American species 
7, 79 


Psoralea, 585; physodes, 587; Purshii, 
587 
Psychrobatia, 123, 124 


Pterobryum angustifolium, 6 

Pterocarpus, 625, 626 

Pterodon, 625 

Pterogoneurum Roseae, 394 

Pterygophyllum distichophylloides, 106 

Ptilium Crista-castrensis, 209 

Ptilomeris, 115 

Puccinellia airoides, 637 

Puccinia agnita, 585, 590; Andropogonis, 
538; Carnegiana, 587; Claytoniata, 
591; Deschampsiae, 57; Dondiae, 585, 
592; Ellisiana, 521, 538; Fraseri, 585. 
591; Hieracium, 585, 591; Lojkojana, 
590; malvacearum, 60; nodosa, 588, 
589; tumamocensis, 585, 5809; valida, 
585, 591 

Pucciniosira, 58 

Purdiaea microphylla, 389; Shaferi, 389; 
velutina, 388 

Pycnanthemum incanum, 44 

Pyrus americana, 209; melanocarpa, 187, 
205 


Quercus bicolor, 93; Gambellii, 13; macro- 
carpa, 13, 25; palustris, 193; undulata, 
13 


Racelopus pilifer, 574 

Ranunculus aquatilis, 
nalis, 186 

Reboulia, 271-274; hemisphaerica, 288, 
293; maderensis, 278, 281, 305 

Rhacopilum, 72; spectabile, 574; tomen- 
tosum, 74 

Rhamnidium cubensis, 516; ellipticum, 
516; Shaferi, 516 

Rheedia Hessii, 390 

Rhexia virginica, 192 

Rhododendron maximum, 188; viscosum, 
187, 205 

Rhus vernix, 


180; septentrio- 


187, 205 


Rhynchostegium aristatum, 108, 100; 
cylindritheca, 108, 109; tenuifolium, 
108, 109 

Ribes, 228 


Ricciella fluitans, 189 
Ricciocarpus natans, 189 
Rock, J. F. A new Hawaiian Cyanea, a7\ | 
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| Roestelia Botryapites, 520, 522, 528, 536; 


Ellisii, 536; transformans, 525, 529, 536 
Rollandia parvifolia, 78 


Rosaceae, Notes on,—IX, 117; —X, 463 

| Rosa carolina, 187 

Rubiaceae, 343 

Rubacer, 117-120; tomentosus, I19; 
velutinus, 119 

Rubus aboriginum, 156; abundus, 142; 


acalyphaceus, 133; acaulis, 124; acaulis 
X stellatus, 464; acaulis X pubescens, 
464; adenotrichos, 121, 137, 138, 142; 
aegopodioides, 125; allegheniensis, 149- 
151; allegheniensis X argutus, 467; al- 
nifolius, 144; alpinus, 142, 143; ama- 
bilis, 153; americanus, 120, 125, 149; 
amicalis, 153; amicalis nigricans, 
476; amicalis ™X nigrobaccus, 468; 
amicalis X pergratus, 471; amplior, 
143, 144; Andrewsianus, 150, 151, 465; 
arcticus, 121-124; arcticus X pubes- 
cens, 464; arcticus X saxatilis, 464; 
arenicola X hispidus, 473; arenicola, 
155; argutus X Baileyanus, 469; ar- 
gutus xX canadensis, 471; argutus X 
carpinifolius, 470; argutus X cunei- 
folius, 465; argutus X Enslenii, 469; 
argutus X flagellaris, 474; argutus X 
hispidus, 479; argutus xX _ nigricans, 
476; argutus nigrobaccus, 466; 
argutus X procumbens, 474; argutus 
 recurvans, 469; arizonicus, 130, 132; 
arundelanus, 152; Baileyanus, 147-158; 
Baileyanus X canadensis, 472; Bailey- 
anus X carpinifolius, 473; Baileyanus 
X Enslenii, 475; Baileyanus X fron- 
dosus, 473; Baileyanus X_hispidus, 
473; Baileyanus X_ nigricans, 477; 
Baileyanus X nigrobaccus, 472; Bailey- 
anus X procumbens, 472; bernardinus, 
129; betulifolius, 151; Boyntoni, 155; 
Brainerdi, 147-158; Brainerdi xX ver- 
montanus, 471; canadensis, 125-157; 
canadensis X hispidus, 479; canadensis 
X nigricans, 478; canadensis X nigro- 
baccus, 467; canadensis X plicatifolius, 
474; canadensis Randii, 471; 
canadensis X recurvans, 471; canaden- 
X sativus, 466; carolinianus, 135; 
carpinifolius, 160; carpinifolius X flori- 
dus, 470; castoreus, 464; Chamae- 
morus, 123; coriifolius, 139, 140, 141; 
costaricanus, 136, 137; cubitans, 479; 
cuneifolius, 147; cuneifolius X floridus, 
466; cuneifolius X lucidus, 466; cunei- 
folius X trivalis, 466; cymosus, 154; 
domingensis, 145; durus, 144; East- 
woodianus, 146; Egglestonii, 132, 135, 
136; elegantulus, 153; ellipticus, 121, 
127; Enslenii, 157; Enslenii X flagel- 
laris, 475; Enslenii X frondosus, 470; 
Enslenii X< hispidus, 475; Enslenii X 
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procumbens, 475; eriocarpus, 128; 
fagifolius, 121, 139, 143; ferrugineus, 
136; flagellaris, 157; flagellaris X nigri- 
cans, 477; flavinanus, 472; floribundus, 
142; floricomus, 151; floridus, 151; 


florulentus, 144, 145; Fockeanus, 124; | 


franciscanus, 126; frondisentis, 466, 469; 
frondosus, 147-155; frondosus X his- 
pidus, 471; frondosus nigrobaccus, 
467; frondosus X procumbens, 470; 
fruticosus, 147, 151; geophilus, 157; 
glabratus, 126; glandicaulis, 469; glauci- 
folius, 129; glaucus, 127, 128; Grise- 
bachii, 144; Groutianus, 158; Gunni- 
anus, 124; guyanensis, 141, 143; Helleri, 
146; hesperus, 125, 129; heterophyllus, 
157; heterophyllus X nigrobaccus, 468; 


heterophyllus xX recurvans, 474; his- | 


pidus, 156, 187, 188; hispidus major, 
478; hispidus X nigricans, 478; his- 
pidus X nigrobaccus, 469; hispidus X 
plicatifolius, 474; hispidus ver- 
montanus, 478; humifusus, 154, 158; 
humistratus, 154, 158; idaeus, 121-135; 
idaeus aculeatissimus, 122, 132; idaeus 
X phoenicolasius, 464; idaeus X spec- 
tabilis, 464; idaeus X strigosus, 465; 
idaeus X ursinus, 464; invisus, 155; 
irasuensis, 137, I41; jacens, 478; 
jamaicensis, 121, 136, 142, 143; Jeckyl- 
anus, 152; junceus, 476; laciniatus, 147, 
149; laxus, 142; lasiococcus, 123, 124; 
leucodermis, 122, 129, 130; leucodermis 


xX melanolasius, 465; Liebmannii, 139; | 


Linkianus, 147; lucidus, 152, 159, 160; 
macrogongylus, 140; macropetalus, 145, 
146, 147; macropetalus X viburnifolius, 
465; melanolasius, 132-135; melano- 
trachys, 130, 132; Menziesii, 126, 
145; Millspaughi, 153; miser, 138; 
multiformis, 472; multiformis deli- 
catior, 474; multispinus, 474; moluc- 


canus, 118; mucronatus, 125; myria- | 
canthus, 147; neglectus, 465; Nelsonii, 


143; neomexicanus, nigerrimus, 


129; nigricans, 153, 158, 159; nigricans | 


X nigrobaccus, 468; nigricans X pli- 
catifolius, 473; nigricans X procum- 
bens, 477; nigricans X Randii, 477; 
nigricans X recurvans, 476; nigricans 
X sativus, 466; nigricans X vermon- 
tanus, 477; nigrobaccus, 147-156; 
nigrobaccus xX pergratus, 468; nigro- 
baccus X Randii, 468; nigrobaccus X 
plicatifolius, 473; nigrobaccus X ver- 
montanus, 469; nivalis, 122, 126; 
nutkanus, 119; occidentalis grandiflorus, 
122; occidentalis, 125-130; occidentalis 
xX procumbens, 465; occidentalis 
rosaefolius, 464; occidentalis X strigo- 
sus, 465; odoratus, 117, 119; oligo- 


spermus, 154; ostryifolius, 469; Pal-_| 


meri, 143; pacificus, 126; parvifolius, 
118; parviflorus, 118, 119; Paxii, 464; 
peculiaris, 476; pedatus, 123, 124; 
peramoenus, 134, 135; pergratus, 152; 
persistens, 159, 470; philadelphicus, 152; 
philyrophyllus, 139; phoenicolasius, 
127; pistillatus, 124; Pittieri, 141; 
plicatifolius, 148-157; poliophyllus, 138, 
141; Pringlei, 122, 128; procumbens, 
148-158, 465; procumbens X recurvans, 
475; recurvicaulis, 475; recurvicaulis 
inarmatus, 475; pubescens, 120-130; 
pumilis, 126; Randii, 150, I51, 154; 
recurvans, 152, 467; Roezli, 119; Ross- 
bergianus, 471; rosaefolius, 122, 126; 
rhodophyllus, 155; rubrisetus, 160; 
sativus, 147; saxatilis, 121, 125; 
sapidus, 139-144; scandens, 121, 138, 
139, 143; Schiedeanus, 140; semisetosus, 
476; setosus, 158, 159; Smithii, 141; 
spectabilis, 122, 126, 145, 464; specta- 
bilis X subarcticus, 464; spectabilis X 
viburnifolius, 464; stellatus, 121, 123, 
124; strigosus, 125-136, 465; sub- 
arcticus, 134, 135; subuniflorus, 157; 
tardatus, 476; tiliaceus, 139; tiliae- 
folius, 139; triflorus, 120, 125, 188; 
trichomallus, 136; trilobus guatemalen- 
sis, 120; trifrons, 478, 479; trivialis, 154- 
160; Tuerckheimii, 144; ursinus, 123, 
126, 145, 146; Uhdeanus, 141; urtici- 
folius, 136; Toxicodendron, 188; trans- 
montanus, 121, 125, 130; Verae-Crucis, 
137; vermontanus, 153, 158, 159; 
vermontanus viridifolius, 477; viburni- 
folius, 134, 135; villosus, 148-157; 
vitifolius, 146; vulcanicola, 143 

Rupinia australis, 278; elongata, 278; 
intermedia, 301; italica, 278; lichen- 
oides, 277; limbata, 278; mexicana, 
278; rupestris, 278 

Ruppia anomala, 659; maritima, 659- 
662; maritima brevirostris, 660 

Ruppia anomala sp. nov., an abberant 
type of the Potamogetonaceae, 659 

RYDBERG, P. A. Notes on Rosaceae—IX, 
117; —X, 463; Phytogeographical 
notes on the Rocky Mountain region 
—IV, Forests of the subalpine and 
montane zones, II; V. Grasslands 
of the subalpine and montane zones, 629 

Rynchospora alba, 201, 204; borinquen- 
sis, 387; glauca, 387; glomerata, 192 


Sabbatia campanulata, 30-32; gracilis, 
30, 31; stellaris, 31 

Sabina monosperma, 13; scopulorum, 13, 
20, 25; utahensis, 13 

Sagittaria latifolia, 183 

Salix, 230; discolor, 187; Lyallii, 24; 
Mackenzieana, 24; Scouleriana, 24; 
sericea, 187; sessilifolia, 24 
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Salomonia biflora, 253; commutata, 254, 
255 

Salvia officinalis, 43 

Sambucus canadensis, 188, 347 

Samolus floribundus, 27 

Sanguisorba canadensis, 192 

Savastana odorata, 637, 641 

Sarracenia purpurea, 202 

Saxifraga pennsylvanica, 186 

Scheuchzeria palustris, 204 

Schoenus secans, 489 

Schwalbea americana, 340 

Scirpus cyperinus, 186; validus, 181, 182 

Scleria arundinacea, 489; bracteata, 491; 
bracteata angustata, 491; Baldwinii, 
488, 404; catalinae, 487, 
487, 490; Curtissii, 488, 490; cubensis, 
488, 480, 492; debilis, 489; dictyocarpa, 
489; distans, 488, 492; Eggersiana, 491; 


489; ciliata, | 


elata, 490; Elliottii, 490; foliosa, 491; | 


filiformis, 493; gracilis, 488, 493; 
Grisebachii, 488, 492; havanensis, 488, 
492; hemitaphra, 488; hirtella, 
492, 493; interrupta, 493; lacustris, 
487, 489; Liebmanni, 488, 493; litho- 
sperma, 488, 493; luzulaeformis, 493; 


488, | 


melaleuca, 487, 490; microcarpa, 488, | 


491; microcarpa foliosa, 491; mitis, 
488, 491; nutans, 493; Ottonis, 490; 
pauciflora effusa, 490; phylloptera, 


488, 491; pilosissima, 488, 401; pine-| 
torum, 488, 492; porphyrorrhiza, 488, | 


492; pratensis, 490; pterota, 487, 490; 
reflexa, 489; reticularis pubescens, 489; 
secans, 487, 489; scindens, 487, 490; 
setacea, 487, 488; setulosa-ciliata, 487, 
490; stereorrhiza, 488, 491; stereorrhiza 
major, 491; tenella, 492, 493; Torrey- 
ana, 488; verticillata, 488, 493; Wrighti- 
ana, 487, 490 

Scleria Berg. in Cuba, The genus, 487 

Scott, E. L. A study of pasture trees 
and shrubbery, 451 

Scrophularia leporella, 335; occidentalis, 
336 

Scrophulariaceae, 334 

Scutellaria galericulata, 42, 186; lateri- 
flora, 42 

Sedgwickia hemisphaerica, 278 

Selaginella apus, 192 

Selmorition, 121 

Sematophyllum, 
natum, 75; 
folium, 7 

Senecio, 629 

Sericocarpus asteroides, 564; linifolius, 564 

Setiscapella cleistogama, 341; subulata, 
340, 341 

Sherardia arvensis, 347 

Sicyos angulatus, 349 

Sidalcea, 57; candida, 57, 61; malvaeflora, 
59; neo-mexicana, 57, 59 


72; admistum, 


hyalinum, 575; 


7; ad- 
serici- 


INDEX 


Sigillaria, 675 

Sisyrinchium arenicola, 343 

Sitanion elymoides, 638, 639; lanceolatum, 
640; molle, 639; montanum, 6309; 
rigidum, 634, 640 

Sium cicutaefolium, 183, 194 

SLosson, M. Notes on Trichomanes—I. 
The identity of Trichomanes pyxi- 
diferum L., 651 

Smilacina canadensis, 
ovalis, 355, 356; 
356; trifolia, 204 

Solanaceae, 331 

Solanum Dulcamara, 333; nigrum, 331, 
332, 333; nigrum Dillenii, 333; pere- 
grinum, 332 

Solidago, 39; aestivalis, 561, 562; altis- 
sima, 563; aspera, 560; asperula, 560; 
bicolor, 559; caesia, 558; canadensis, 
563; Elliottii, 562; juncea, 562, 563; 
neglecta, 186, 562; nemoralis, 563; 
odora, 559; patula, 188; puberula, 559; 
rugosa, 500, 561; rugosa X semper- 
virens, 560; sempervirens, uni- 
ligulata, 562 

Some new species and varieties of Bihai, 
315 


355; canadensis 
canadensis trifolia, 


560; 


Sonchus arvensis, 550; asper, 551; 
oleraceus, 550 
Sparganium, 630; americanum andro- 


cladum, 183; eurycarpum, 183; mini- 
mum, 179 

Spartina gracilis, 637, 642 

Specularia perfoliata, 349 

Sphagnum, 72, 189, 196-207; cuspidatum, 
72; cymbifolium, 72; macrophyllum, 
206; magellanicum, 72; medium, 72; 
trinitense, 72 

Spiraea latifolia, 187; tomentosa, 187 

Spiridens longifolius, 574 

Spirodela, 182 

Sporobolus airoides, 638; asperifolius, 
638, 641; chryptandrus, 638; confusa, 
641; cryptandrus, 638, 641 

Stachys hyssopifolia, 43 

Stenochlamys, 315, 316 

Stenolobium stans, 372 

Sterophyllum leucostegum, 2, 7 

Stigmaria ficoides, 675 

Stipa comata, 638; Elmeri, 638; Letter- 
mannii, 640; minor, 632-639; Nelsonii, 
633, 638, 639; Porteri, 637; Richard- 
sonii, 638, 640, 641; Scribneri, 639; 
Tweedyi, 632, 638; Vaseyi, 639, 640; 
viridula, 638-640; Williamsii, 638 

Stout, A. B. The origin of dwarf plants 
as shown in a sport of Hibiscus oculi- 
roseus, 429 

Streblotrichum, 96 

Study of pasture trees and shrubbery, 
A, 451 
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INDEX 


Studies of West Indian plants —VI, 365; 
—VII, 487 

Symphoricarpos Symphoricarpos, 
vulgaris, 349 

Symphytum asperrimum, 40 

Symplocarpus foetidus, 189 

Synthyrisma humifusum, 642 

Syringa vulgaris, 29 

Syrrhopodon, 72; albovaginatus, 572; 
flavescens, 3; floridanus, 73; Muelleri, 
572; subtubulosus, 572 


349; 


Tabebuia acrophylla, 378; actinophylla, | 


377; angustata, 376; arenicola, 375; 
arimaoensis, 374; bahamensis, 370; 
Berterii, 377; bibracteolata, 378; 
Brooksiana, 372, 373; Buchii, 377; 
calcicola, 373; crassifolia, 376; Cur- 
tissii, 375; domingensis, 378; geronen- 
sis, 375; heterophylla, 378; jamaicensis, 
376; lepidota, 377; moaensis, 374; 
myrtifolia, 378; pachyphylla, 373; pine- 
torum, 374; platyantha, 370; revoluta, 
378; Shaferi, 373; Sauvallei, 377; 
trinitensis, 373 

Tabebuia Gomez, Additional species of, 
372 

Taeniostrobus, 315, 316 

Taraxacum Dens-leonis, 550; 
spermum, 550; officinale, 550 

Targionia hypophylla, 265, 288 

Taxithelium alare, 575; instratum, 575; 
planum, 2, 7; polystictum, 107 

Taxus brevifolia, 14, 24 


erythro- 


Tecoma acrophylla, 378; actinophyllum, 
377; | 


377; bahamensis, 379; Berterii, 
Brittonii, 379; Brittonii decussata, 
379; Buchii, 377; bibracteolata, 378; 
domingensis, 378; heptophylla, 372; 
lepidophylla, 377; lepidota, 377; lepi- 
dota myrtifolia, 378; Leucoxylon, 372, 
378; myrtifolia, 378; platyantha, 379; 
revoluta, 37 
372 

Teloschistes chrysophthalmus, 580, 581; 
chrysophthalmus flavicans, 580; flavi- 
cans, 579, 580; villosus, 579-583 

Teloschistes in North America, 
genus, 579 

Teucrium littorale, 41; occidentalis, 41 

Thalesia uniflora, 342 

Thalictrum polygamum, 186, 189, 192 

Thamnium arbusculans, 105, 106; baculi- 
ferum, 104; australe, 106; latifolium 
elongatum, 106 

Thuidium, 72; delicatulum, 190; minutu- 
lum, 74; plumulosum, 575 

Thuja plicata, 14, 23 

Thymus Serpyllum, 44 

Tornabenia, 579 

Tortula, 72; agraria, 1, 5, 74; confusa, 
3908; Kunzeana, 398; limensis, 398; 


The 


; Sanguinea, 377; stans, | 
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| melanocarpa, 71, 73; minuscula, 399; 


muralis, 399; verticillata, 73 

Tragopogon pratensis, 550 

Trematodon capillipes, 571 

Tricera acuminata, 497, 490; brevipes, 

| 4097, 499; crassifolia, 497, 499; cubana, 
497, 498; bahamensis, 497, 501; 
fasciculata, 499; flaviramea, 497, 499; 
foliosa, 498, 503; glomerata, 497, 501; 
gonoclada, 497, 500; laevigata, 498; 
Leoni, 498, 502; marginalis, 407, 498; 
microphylla, 498, 502; Muelleriana, 
497, 498; retusa, 497, 500; revoluta, 
498, 502; rotundifolia, 497, 500; 
Shaferi, 497, 500; subcolumnaris, 498; 
vaccinioides, 497, 501; Vahlii, 502 

Tricera Sw. in Cuba, The genus, 497 

Trichachne saccharatum, 633, 639 

Trichocolea tomentella, 190 

Trichomanes, 651, 652; crispum, 651; 
hymenophylloides, 655, 658; lepto- 
phyllum, 655; membranaceum, 651; 
pyxidiferum, 652-658 

Trichomanes, Notes on,—I. The iden- 
tity of Trichomanes pyxidiferum, 651 


Trichosteleum hamatum, 575; papillatum, 
575 

Trichostema dichotomum, 41 

Trichostomum bermudanum, 71, 73; 


Cockaynii, 96; orientale, 572 

Trientalis americana, 28 

| Triosteum perfoliatum, 348 

Trisetum, 635; majus, 631, 633, 636, 639; 
montanum, 632, 641; subspicatum, 631, 
633, 639 

Trismegistia lancifolia, 575 

Tsuga canadensis, 190, 193, 214; hetero- 
phylla, 14, 23; Mertensiana, 14 

Typha latifolia, 182 


Undescribed West Indian species, 387, 514 

Ulmus americana, 14, 25, 188 

Unifolium bifolium, 355-358; bifomuli 
canadense, 356; bifolium kamtschati- 
cum, 356; bifollum monophyllum, 356; 
bifolium ovale, 356; bifolium trifolium, 

| 356 

Unifolium bifolium, Notes on, 354 
Uredineae, New species of, —IX, 585 
Uredo fatiscens, 593 

| Uromyces abbreviatus, 585, 587; orna- 

tipes, 586; Psoraleae, 587 

Uropyxis Wootoniana, 585 

| Usnea, 579 

| Utricularia clandestina, 340; cleistogama, 

341; cornuta, 204; geminiscapa, 340; 

intermedia, 179, 340; macrorhiza, 340; 

subulata, 340; vulgaris americana, 340 


Vaccinium, 247; corymbosum, 187, 188, 
205, 210; macrocarpon, 204, 207; Oxy- 
coccus, 204 
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Vagnera stellata, 357; stellata mollis, 
357; trifolia, 358; trifolia bifolia, 358; 
trifolia unifolia, 358 

Vagnera, Notes on, 357 

Vallisneria spiralis, 179 

Vegetation of Connecticut, The,—IV. 
Plant societies in lowlands, 169 

Veratrum viride, 189 

Verbascum Blattaria, 334; phlomoides, 
334; Thapsus, 334 

Verbena hastata, 41, 186, 192; urticifolia, 
4! 

Verbenaceae, 41 

Vernonia noveboracensis, 192 

Veronica arvensis, 337; officinalis, 336; 
peregrina, 337; serpyllifolia, 337; Teu- 
crium, 337; Tournefortii, 337; virginica, 
193 

Vesicularia campylotheca, 575; filicuspis, 
575; Meyeriana, 575 

Viburnum dentatum, 187, 188, 347, 348; 
cassinoides, 205; Lentago, 188; molle, 
348; venosum, 347, 348 

Vinca minor, 34 


Viola cucullata, 189; pallens, 189 


Webera rupestris, 574 

Weisia Breutelii, 3; edentula, 3; longiseta, 
73; Pabstiana, 3; seriocarpa, 3; viridula, 
73 

West Indian mosses—II. Mosses of the 
Danish West Indies and Virgin Is- 
lands, 1 

West Indian plants, Studies of, —365; 
—487 

West Indian species, Undescribed, 387, 
514 

WILLiaMs, R. S., Mosses from the west 
coast of South America, 393; Mosses of 
the Philippine and Hawaiian Islands 
collected by the late John B. Leiberg, 571 

Woodwardia virginica, 186, 202, 204 


Xanthium echinatum, 556 
Zebrina pendula, 63 


Zonotrichia, 196 
Zygodon circinatus, 400 
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North American Flora 


HIS work is designed to present descriptions of all plants growing independently 

| of cultivation, in North America, here taken to include Greenland, Ceftral 

America, the Republic of Panama, and the West Indies, except Trinidad, 
Tobago, and Curacao and other islands off the north coast of Venezuela. 

It will be published in parts at irregular intervals by the New York Botanical 
yo through the aid of the income of the David Lydig Fund bequeathed by Charles 

Daly. 

It is planned to issue parts as rapidly as they can be prepared, the extent of the 
work making it possible to commence publication at any number of points. The com- 
pleted work will form a series of volumes with the following sequence: 

Volume 1, Mycetozoa, Schizophyta, Volume 16. Pteridophyta, 

Diatomaceae. Gymnospermae. 

Volumes 2-10. Fungi. Volumes 17-19. Monocotyledones, 

Volumes 11-13. Algae. Volumes 20-32. Dicotyledones. 

Volumes 14, 15. Bryophyta. 

The preparation of the work has been referred by the Scientific Directors of the 
Garden to a committee consisting of Dr. N. L, Britton, Di. W. A. Murrill, and Dr. 
J. H. Barnhart. 

Professor George F. Atkinson, of Cornell University, Professor John M. Coulter, 
of the University of Chicago, Mr. Frederick V. Coville, of the United States Depart- 
ment of Agriculture, Professor Edward L. Greene, of the United States National 
Museum, Professor Byron D. Halsted, of Rutgers College, and Professor William 
Trelease, of St. Louis, Missouri, have consented to act as an advisory committee. 

The following parts have been published: 

Vol. 3. Part, Nectriaceae, Hypocraeceae, by F. J. Seaver; Chaetomiaceae, by 
H. L. Palliser; Fimetariaceae, by D. Griffiths and F J. Seaver. 

Vol. 7. Part 1, Ustilaginales, by G. P. Clinton. Part 2, Coleosporiaceae, Ure- 
dinaceae, Aecidiaceae (pars), by J, C. Arthur. Part 3, Aecidiaceae (continuatio), 
by J. C. Arthur and F. D. Kern. 

Vol. 9. Parts 1 and 2, Polyporaceae, by W. A Murrill; Part 3, Boletaceae, by 
W. A. Murrill; Agaricaceae (pars), by W. A. Murrill and G, S. Burlingham. 

Vol. 15. Part 1, Sphagnaceae, by A. LeR. Andrews; Andreaeaceae, by E. G. 
Britton and J. T. Emerson; Archidiaceae, Bruchiaceae, Ditrichaceae, Bryoxiphiaceae, 
Seligeriaceae, by E. G. Britton. Part 2, Dicranaceae, Leucobryaceae, by R. S. 
Williams. 

Vol. 16. Part 1, Ophioglossaceae, by L, M. Underwood and R. C. Benedict; 
Marattiaceae, by L. M. Underwood; Osmundaceae, Ceratopteridaceae, by R. C. 
Benedict; Schizaeaceae, Gleicheniaceae, Cyatheaceae (pars), by W. R. Maxon. 

Vol, 17. Part 1, Typhaceae, by P. Wilson; Sparganiaceae, Elodeaceae, Hydro- 
charitaceae, by P, A. Rydberg; Zannichelliaceae, Zosteraceae, Cymodoceaceae, 
Naiadaceae, Lilaeaceae, by N. Taylor; Scheuchzeriaceae, by N. L. Britton; Alisma- 
ceae, by J. K. Small; Butomaceae, Poaceae (pars), G. V, Nash. Part 2, Poaceae 
(pars), G. V. Nash, 

Vol. 22. Part 1, Podostemonaceae, by G. V Nash; Crassulaceae, by N. L. 
Britton and J. N, Rose; Penthoraceae, Parnassiaceae, by P. A. Rydberg. Part 2, 
Saxifragaceae, Hydrangeaceae, by J. K. Small and P. A. Rydberg; Cunoniaceae, 
Iteaceae, Hamamelidaceae, by N, L. Britton; Pterostemonaceae, by J. K. Small ; 
Altingiaceae, by P. Wilson; Phyllonomaceae, by H. H. Rusby. Part 3, Grossularia- 
ceae, by F. V Coville and N. L. Britton; Platanaceae, by H. A. Gleason; Crosso- 
somataceae, by J. K. Small; Connaraceae, by N, L, Britton; Calycanthaceae, by C, L, 
Pollard; Rosaceae (pars), by P. A, Rydberg; Part 4, Rosaceae (pars), by P. A, 
Rydberg, 

, Vor. 25. Part 1, Geraniaceae, by L. T. Hanks and J, K, Small; Oxalidaceae, 
Linaceae, by J. K. Small; Erythroxylaceae, by N. L, Britton, Part 2, Tropaeolaceae, 
by G, V, Nash; Balsaminaceae, Limnanthaceae, by P, A, Rydberg; Koeberliniaceae, 
by J. H. Barnhart; Zygophyllaceae, by A. M, Vail and P. A, Rydberg; Malpighi- 
aceae, by J. K. Small, Part 3, Rutaceae, Surianaceae, by P, Wilson; Simaroubaceae, 
by J. K. Small; Burseraceae, by J. N. Rose, 


The subscription price is fixed at $1.50 for each part; it is expected that four or 
five parts will be required for each volume. A limited number of separate parts (ex 
cepting Part 1, Vol. 9) will be sold at $2,00 each, Address 


THE NEW YORK BOTANICAL GARDEN 
BRONX PARK, NEW YORK CITY 
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MEMOIRS OF THE TORREY BOTANICAL CLUB 


A series of technical papers on botanical subjects published at irregular intervals, 
Price $3.00 a volume. Not offered in exchange. 


Vol. 1, No. 1; not furnished separately: 

Bailey, Liberty Hyde. Studies of the types of various species of the genus Carex. 
Pages 1-85. 25 My 1880. 

Vol 1, No, 2; not furnished separately: 

Martindale, Isaac Comly. Marine algae of the New Jersey coast and adjacent 

waters of Staten Island. Pages 87-111. 24 Au 1880. 
Vol. 1, No. 3; price, 75 cents: . 
Spruce, Richard. Hepaticae Bolivianae, in Andibus Boliviae orientalis, annis 
1885-6, a cl. H. H. Rusby lectae. Pages 113-140. 20 Ja 1890. 
Vol. 1, No. 4; price, 75 cents: 
Sturtevant, Edward Lewis. On seedless fruits. Pages 141-187. 30 My 1800. 
Vol. 2, No. 1; not furnished separately: 

Halsted, Byron David. Reserve food-materials in buds and surrounding parts. 
Pages 1-26, plates 1, 2. 10S 1890. 

Vol. 2, No. 2; price, 75 cents: 

Vail, Anna Murray, & Hollick, Charles Arthur. Contributions to the botany of 
Virginia. Pages 27-56, plates 3, 4. 23 D 1890. 

Vol. 2, No. 3; not furnished separately: 

Hoim, Herman Theodor. Contributions to the knowledge of the germination of 
some North American piants. Pages 57-108, plates 5-10. 15 Ap 1891. 

Vol. 2, No. 4; price, 75 cents: 

Wheelock, William Efmer. The genus Polygala in North America. Pages 109- 
152. 30D 1891. 

Vol. 3, No. 1; not furnished separately: : 

Small, John Kunkel, & Heller, Amos Arthur. Flora of western North Carolina 
and contiguous territory. Pages 1-39. 20 F 1892. 

Vol. 3, No. 2; price, $2.00: 

Morong, Thomas. The Naiadaceae of North America [with illustrations of all the 
species]. Pages 1-65, plates 20-74. 15 Mr 1893. 

Vol. 3, No. 3; not furnished separately: 

Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. [Part 1.] Pages 1-67. 28 Ap 1893. 

: Vol. 4, No. 1; not furnished separately: 

Underwood, Lucien Marcus. Index Hepaticarum. Part I, Bibliography. Pages 
I-91. 10 Je 1893. 
Vol. 4, No. 2; not furnished separately: 

Small, John Kunkel, & Vail, Anna Murray. Report on the botanical explora- 
tion of southwestern Virginia during the season of 1892. Pages 93-201, plates 
75-82. 18 N.1893-17 Ap 1894. 

Vol. 4, No. 3; price, 50 cents: 

Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 

Bang. Part 2. Pages 203-274. 10 Mr-17 Ap 1805: 
Vol. 4, No. 4; price, 50 cents: 

Pettit, Anna Stockton. Arachis hypogaea L. Pages 275-206, plates 83-85. 
5 Je 1895. 

Vol. 4, No. 5; price, 75 cents: 

Rydberg, Per Axel. The North American species of Physalis and related genera. 
Pages 297-374. 15S 1896. 

Vol. 5; price, $3.00: 

List of Pteridophyta and Spermatophyta growing without cultivation in north- 
eastern North America, Pages 1-377, 4 D 1893-31 D 1894. 


Vol, 6, No. 1; price, $1.25: 
Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. Part 3, Pages 1-130. 17 N 1806. 
Vol. 6, No. 2; not furnished separately: 
Grout, Abel Joel. A revision of the North American Isotheciaceae and Brachythecia. 
Pages 131-210. 30 Jl 1897. 


a 
+ 
r 
a re 
4 
} 
. 


; Vol. 6, No. 3; price, 50 cents: 
Hazen, Tracy Elliot. The life history of Sphacrella lacustris ( Haematococcus plupi- 
alis). Pages 211-246, plates 86, 87 (cdlored). 8 Je 18909. 
Vol. 6, No. 4; price, 50 cents: 
Underwood, Lucien Marcus. A review of the genera of ferns proposed prior to 
1832. Pages 247-283. 1 D 1809. 
Vol. 6, No. 5; price, 25 cents: 


Fink, Bruce. Notes on lichen distribution in the upper Mississippi Valley. Pages 


285-307. 1 D 1899. 
Vol. 7; price, $3.00: 

Howe, Marshall Avery. The Hepaticae and Anthocerotes of California. Pages 
1-208, plates 88-122. 5 Au 1899. 

Vol. 8, No. 1; not furnished separately: 

Lloyd, Francis Ernest. The comparative embryology of the Rubiaceae. Part I. 
Pages 1-26, plates 1-4. 26 Au 1899. Part Il. Pages 27-112, plates 5-15. 
15 F 1902. 

Vol, 8, No. 2; price, $1.00: 

Evans, Alexander William. The Lejeuneae of the United States and Cdnada. 
Pages 113-183, plates 16-22 15 F 1902. 

Vol. 8, No. 3; price, 75 cents: 

Britton, Elizabeth Gertrude, & Taylor, Alexandrina. The life history of Vittaria 
lineata. Pages 185-211, plates 23-31. 30 Au 1902. 

Vol. 9; price, $3.00: 

Salmon, Ernest Stanley. A monograph of the Erysiphaceae. Pages 1-292, plates 

1-9. 401900. No longer sold except in complete sets of the Memoirs. 
Vol. 10; price, $3.co: 

Burgess, Edward Sandford. History of Pre-Clusian botany in its relation to Aster. 
Pages i—xii, 1-447. 22 N 1902. 

Vol. 11, No. 1; price, $1.75: 

Griffiths, David. The North American Sordariaceae. Pages 1-134, plates r-ro. 
30 My 1901. 

Vol, 11, No. 2; price, $1.75: 

Hazen, Tracy Elliot. The Ulothricaceae and Chaetophoraceae of the United States. 
Pages 135-250, plates 20-42. 200 1902. 

Vol. 12, No. 1; price, $1.50: 

Northrop, Alice Rich. Flora of New Providence and Andros (Bahama Islands). 
Pages 1-08, plates 1-19-+map. 1g02. 

Vol. 12, No. 2; price, $1.00: 

Banker, Howard James. A contribution to a revision of the North American 
Hydnaceae. Pages 99-194. 13 Je 1906. 

Vol. 12, No. 3; price, 75 cents: 
Kupfer, Elsie. Studies in plant regeneration. Pages 195-241. 10 Je 1907. 
Vol. 13; price, $3.00: 

Burgess, Edward Sandford. Species and variations of Biotian Asters, with dis- 
cussion of variability in Aster. Pages i-xv, 1-419, plates 1-13. 15 Mr 1906. 
Vol. 14, No. price, $1.25. 

Burlingham, Gertrude Simmons. A study of the Lactariae of the United States. 

Pages 1-109, figures 1-15. 26 My 1908. 
Vol. 14, No. 2; price, 75 cents: 

Butler, Ormond. Observations on the California vine disease. Pages 111-153, 
plates 1-5. 18 Je 1910, 

Vol. 14, No. 3; price, $1.25: 

Chivers, A. H. A monograph of the genera Chaetomium and Ascotricha, Pages 
155-240, plates 6-17. 10 Je 1915. 

Vol. 15; price, $3.00: 

Howe, Marshall Avery. The marine algae of Peru. Pages 1-185, plates 1-66+ 
figures 1-44. 1938 tor. 

Voi. 16, No. 1; price, $1.00: 

Pickett, F. L. A contribution to our knowledge of Arisaema triphyllum. ' Pages 
I~55, plates 1-5. —— Jy 1915. 


Address Dr. BERNARD O. DODGE 
Dept. of Botany, Columbia University New York City 


4 
q 
: 
y 
] 
ix q 
3 
q 
4 
‘ 
q 
pal 
, 
q 
¢ 


| 


